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One of the turbine wheels. Diameter, 16 feet 2 inches. Weight, 73 tons. Horse-power, 10,000. 2 

THE 300,000 HORSE-POWER MISSISSIPPI POWER PLANT.—I[See page 212.) = 

















NUEVA HLTH 














SCIENTIFIC AMERICAN 


Founded 15845 


SATURDAY, SEPTEMBER 13, 1913 


Charies Alien Mur n, President 


NEW YORK, 


' lahed by Vu a Ine 


Frede k Converse Beac Secretary and lreasurer 
st G1 Broudway, New rk 
f la e Po iMiice of New Y k. N. ¥ as Seco Class Matter 
Tra Marh “ the ted States Patent Office 
{ yright 1915 by Mu & Ce lt 
Subscription Rates 
Su r 1 $5.0 
I ge ‘ ted States and possessions 
Nic o. ¢ m and Panama 
Subscriptions for F« gn ( i @s, one year, postage prepaid 4.54 
Subs " ) year. postage prepaid 8 
The Scientific American Publications 
Scientif Anne an (established 184 per year $3.00 
Scientific Am un Supplement (established 1876 ‘ 0 


American liomes and Ga ne ° 8.0 


rates and rates to foreign countries 


hud g Cn ula will be furnished upon application 


n & Co., 


' bank draft or cl 


Inc., 361 Broadway, New York 


eas money order 


M a 





The liter ia always gind to receive for examination illustrated 
articles o mel iterest {the photographs 

" 1 facts the contributions will 

kecepted articles will be paid for at 

rv} j ‘ f thi ournal is to record accurately, 

wim inf ti ly, the world’s progress in scten 


hievement 


Reaping the Whirlwind 





= SREGARDING the econdary or immediate 
f the uecession of frightful disasters 
\ Ilave Railroad which has cul 
t reck near North Haven, Con 
broad iew of the whole situa 
tion, | ‘ i that these disasters are the bitter 
f f i under which the great system has 
! I v he past decade As proof ot 
thi ing proposition 
j i b ‘ f i i modern express pas 
engel il f te Pullmans, drawn by one of 
th ' ! \ engines, represents when mov 
ing at OOF milk ye our, a smashing energy equal to 
twice ha f i2-Inch projectile discharged from a 
wre I id I 
” Since the ccidental impact of this flying mass 
with | preciou juman freight, would mean the in 
stantanes deve ment of over 100,000 foot-tons of 
energ it Is evlac that the very first consideration of 
gould railroad 1 ement should be to provide for its 
th a f ! t from place to place, by making 
use of ever) me ) physical and human precaution 
against deratiim t or collision 
in view of the inestimable value of the human 
freight rried and the enormous and ever insistent 
perils \ h beset these heavy and fast-flying trains, 
it comes the duty of the directors of the road to give 
the question of safe construction and operation the 
fir place to see to it that the first appropriations 
om the treasury are those which are made for the 
maintenance ibsolutely first-class condition of tracks, 
roliing sto¢ nd general equipment 
4. Since .he ris of travel are broadly propor 
tional | th lensity of travel, it follows that the 
duty of maintaining the physical properties in abso 
lutely f cla condition is particularly imperative 
in the cause of railroad systems such as the New Haven 
Rallroad, whose passenger traffic is one of the densest 
and most ren erative in the world 
5. So far as the track and roadbed are concerned, 
the dangers of fast passenger travel may be reduced 


toa minimum by the provision of heavy and well spliced 


raiis, with tle-plates interposed between rail base and 
e: by the close spacing of the ties, and the maintaining 
of them, by cortinual renewals, in first-class condition ; 
by the provision of ample stone ballast; by the con 
tinual improvement of the track through the removal 
or easement of sharp curves, and the maintenance of 
miter ral on eurves at their proper superelevation ; 
1 t the elimination of old-fashioned cross-overs 


substitution of long 


traffic 


with abrupt turnouts, and the 


modern, high-speed 


( For the vention of collision it is absolutely 

‘ i t iintain between these heavy and fast-fly 
ing tral i proper time and space interval, and to pro 
vide a stem of signals by which it will be impossible 
f uccessi trains to come within certain specified 
listances of each other Since the introduction of the 
I k signal system has offered a means of doing this 
vith practica ibsolute certainty, it is the duty of the 


directorate of a first-class and wealthy railroad to see 


it that its signal system is of the latest and most 


perfect pattern, and to see to it, also, that the running 
rules a uch as to prevent any playing fast-and-loose 
with the automatic mandates of this mechanism as 
thus applied 

7. Since the protective value of signals depend: 


telligenc 


ind discipline of the train crew, 


and collisions dus human fallibility are frequent, 


management to reinforce 


good 


with 


duty of 





system some form of automatic 
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top, which will correct the mistakes or carelessness of 


the train crew, and enable the signal mechanism to stop 


i train should the engineman fail to do so 
8. The most perfect equipment is liable to failure, 
and collisions may occur on an absolutely first-class 


of good management 
build 


stock of such strength and of such mate 


road Hence it becomes the duty 


to mitigate the disastrous effects of collision by 
ing its rolling 
wounding due to such col 


rials, that the killing and 


reduced to a Since the ex 


h id 


etlective 


will be minimum 


Hisilons 


perience already with steel cars has shown them 


to be a most protection to the passengers in 


that a conscientious 
bend effort to 


substitutions of a steel for a wood 


the event of collision, it is evident 


directorate and management will every 


the earliest possible 


en car equipment 


9. Finally, realizing how greatly the efficiency of the 


most perfectly built and equipped road depends upon 


the human element, an e‘licient igement will do its 


utmost to maintain a high standard of discipline among 


the employee ind ki ing that the unions will never 
dare to face the public opprobrium which would fall 
upon them if the endeavored to bring about the rein 
statement of an my] ee who had been discharged for 
disobedience of rule efficient management will see 
to it also that its subordinate officials are always 


sustained when an employee is discharged for 


strongiys 
an infraction of the rules 
railway which has 


Ten years ago the great system 


recently attained such an unenviable notoriety for the 
number and magnitude of its railroad wrecks, was one 
of the best equipped and best operated railroads in the 

The 


stock and the general 


country character of its roadbed and rolling 


safety of its operation compared 
well with those of other leading railroads—a condition 


of affairs which was reflected in the high quotation of 





its bonds and stoeks in. the ey market At that 
time, however, there was change of management and 
directorate policy to which, more than anything else 
are to be attributed the present deplorable conditions 


There 
bitious scheme for the 


was conceived and put in operation an am 


shutting out of competition and 


the acquirement of a complete monopoly of 


transpor 


tation, which was revealed in the wholesale buying 


up of all means of transportation, whether by 


possible 


rail, trolley, river, or ocear Appropriations which 


made for the 
and the 


should have been improvement of the 


existing roadbed construction of additional 


tracks to accommodate the rapidly growing tratlic; for 


SS8-OVerS nd other defects 


the elimination of short cre 


of track layout which had been left over from earlier 


years; for the bringing of the rolling stock up to mod 


ern standards; for the substitution of steel for wooden 


ears; for the development of the block signal system; 


and for the thousand-and-one improvements which are 


continually necessary to meet the conditions of first 


class railroading as outlined in the several propositions 
these appropriations must necessarily 


above given 


have been diverted very largely to furthering the ambi 
tious scheme of enlargement and consolidation to which 
we have referred 

Contemporaneously with this curtailment in the funds 
applied to the 
the properties, 
the discipline of the 


physical upkeep and improvement of 


there has undoubtedly been a deterior 


ation in road Anyone who has 


followed carefully the various official investigations of 


the many railroad wrecks of the past two years must 


have been convinced of this. The frequent overrunning 


of signals, the placing of comparatively raw men in 


charge of important express trains, the failure of flag 
men to go back over the distances specified for the pro 
tection of trains, coupled with the continual complaint 
of the management that it was hampered by the unions 
in the effective maintenance of discipline, suggests that 
in its anxiety to prevent the great loss of revenue due 
to strikes, been a failure on the 


there have 


part of the officials 


may 
higher up to give that hearty en 
dorsement which is necessary, if the lower officials are 


to hold their men rigidly to the rules and regulations. 


In view of the pending official investigations, it would 
be out of place to give any definite opinion as to the 
immediate causes of the recent accident; but there are 
certain facts, of public knowledge, which are sufficient 
to explain the terrible loss of life which occurred. We 
refer to the old 


under the condition of 


“banjo” system of signals, extremely 


difficult to see fog which pre 


vailed at the time of the accident; to the fact that the 


flAagman went back only 160 feet when he should have 


gone back half a mile; to the absence from the heavy 


train of Pullmans of a single car of steel construction; 


and to the fact that the engineman was running much 


faster than he should have done under the weather 


conditions that prevailed 


The Natural Time Unit in the Organic World 
N our days all sciences, including biology, have be- 
come quantitative. We no longer ask merely, what 

has been the course of evolution in the past, but 

we ask what is the age of the human 


must it have taken for 


we particularize— 


race? or, how long man to 


evolve from a primitive savage condition to the present 
civilized state? Is the time required for such changes 


by the theory of evolution in harmony with 
know of the age of the earth and its several 
For it remembered that, however 


great this age may be, it is not infinite, and if we 


What we 
geological 


strata? must be 


are 
to accept the theory of evolution, we must first be aa 
vinced that there has been time for the supposed 
changes to have taken place at the rate implied by the 
theory. 

Now, 


the gradual 


whether we suppose that new species arise by 


accumulation of slight variations of the 


offspring as compared with the parent, or whether we 


assume that mutation—sudden radical departures from 


the parent stock—play an important part, in either 


case the natural time unit to employ is the average 


length of one generation, or, to be more exact, the aver 


age difference between the age of the parent and its off- 


spring. For the number of cumulative variations in a 


given line of descent in a given time cannot exceed the 


number of generations in that time. Let us take an illu 


minating concrete example If you, the reader, could 


gather together every one of your male ancestors in 


direct line of descent, back to the year one of our pres 


ent reckoning, you would see before you a small band 


of not more than about sixty-five men! Even assum 


ing that there had been, during these last 1900 years, 


a continuous variation in one direction in some char- 


acteristic of your ancestry, you would hardly expect 


your great grandfather 


different 


sixty-five-times-removed to be 
very from the men of our time, so far as his 
biological make up Was conce rned. 

But with the 
different In 


generation is about 


lower organisms the situation is very 
the case of the house-fly the length of one 
12 days, and in the recent experi 
started in May, 1911, has now 


passed its fortieth generation 


ment of Guyenot, a line 


representing about 1200 


years of human history And this is a 


mere trifle as 


compared with the conditions prevailing among very 
low forms of life. Miss L. L. Woodruff isolated a para- 
mecium (slipper animaleule) on May Ist, 1907, and 
earefully followed up its progeny In the five years 


from the date of inception of the observations, to 1912, 
The number of animal- 
this time is 2 raised to the 3,029th 


she counted 5,029 generations 
cules produced in 
power, an absolutely unthinkable multitude, and their 


volume, had they all 


been preserved, would have been 
With such 


well 


about ten thousand times that of the earth 


rapid succession of generations we may expect 


marked evolutionary changes within historic times, or 


even within the course of a few years 


The Aviation Lessons Taught by the Tripolitan 
and Balkan Campaigns 

ilE lessons taught in recent European army 

maneuvers were confirmed and corrected in the 

Balkans. France and Germany are already fully 

equipped and organized for waging real aerial war, the 

The maneuv- 


that 


one in aeroplanes, the other in dirigibles. 
and of 
prepared, although to a more limited extent. 


ers of Austria England have shown they 
too are 

The war in Tripoli taught us more of the possibilities 
of aircraft than the Balkans. In 


Tripoli the climatic and geographic conditions were so 


campaign in the 


favorable that, despite an utter lack of aerial organiza- 
tion, the Italians were singularly successful in the air. 
In the 
geographic panorama offered difficulties 


Balkans, the climate, local conditions, and the 
which showed 
the absolute necessity of an organization of the kind 
thus far wholly provided for only by France and only 
partially by Germany. 

The opponents of the Italians in Tripoli were com- 
of Arabian irregulars and comparatively 


forces of regulars. In the Balkans, on 


posed chiefly 

small Turkish 
the other hand, there were on both sides great masses 
of regular troops, improved artillery in great quantity 
fortifications. In Tripoli the 
much to their advantage, were always able to return 


and strong aeroplanes, 


to the same camp, where they could be well cared for. 


Tripoli is a sandy desert, quite flat, with an occa- 


sional oasis. Actual fighting there was confined to a 
comparatively small area. The aeroplanes were not 


marches, 
The coun- 


even required to follow troops on extended 
because there was no object to march for. 





try has no resources, few cities and only a floating 
population living in tents and shifting from oasis to 
oasis. The enemy was naturally very elusive. Forces 


of Arabian irregulars appeared to-day only to disband 
again Hence the air scouts often 
hard put to it to find them; but in this task the simplic- 
ity of the landscape and the marvelously clear sky were 
of great assistance. 

Neither in the Balkans nor in Tripoli had the avi- 
official militany standing and rank. They 
were not organized into a “fifth arm.” In the second 
half of their campaign the Italians enlisted civilian 
fliers. In the Balkans the civilian trainers of the offi- 
cers followed their pupils into the field. Moreover, 


many foreign civilian pilots were employed by the allies. 


to-morrow. were 


ators an 

















—EEE— 
oo 


September 18, 1913 


SCIENTIFIC AMERICAN - 





207 





———— 


Electricity 
Electrolytic Cleaning.—A patent, No. 1,068,568, has 


been issued for an apparatus for cleaning articles 
electrolytically. A chamber confines chemicals and 
gases, and a movable belt of electrolytically active 


material carries the article into and from the chamber. 
The liquid supplied to the chamber is such as will react 
with the electrolytically active material, electrolysis 
taking place and cleaning the article and removing 
the tarnish and all foreign material. 

Westminster Abbey Electrically Lighted.—During 
the coronation of King Edward VII, in 1902, West- 
minster Abbey was temporarily equipped with electric 
lights. Again electric lights were used at the corona- 
tion of King George V. Now the temporary installa- 
tion has been enlarged and made permanent. The 
Abbey is equipped with 50-watt, 250-volt metal fila- 
ment lamps, operated on a 200-volt circuit. The organ 
is also provided with two blowers, each driven by a 
5\4-horse-power motor, operated on a 400-volt circuit. 

The Wireless Station on Macquarie Island, which 
was established by Dr. Mawson’s antarctic expedition, 
is reported to have been taken over by the government 
of Australia to serve as a permanent weather station. 
Situated midway between Australia and the antarctic 
continent, its reports will be of immense value to the 
weather forecasters of the commonwealth. The meteorc- 
logical outpost maintained by the Argentine govern- 
ment in the South Orkneys, in a higher latitude than 
Macquarie, has not at present any telegraphic com- 
munication with the world, but the erection of a wire- 
less station there has become a practical question on 
account of the important whale fisheries in that vicinity. 

Wireless and Weather.—Writing in a recent number 
of the Electrical World, A. H. Taylor tells of his in- 
vestigation of the effect of weather on the transmissivity 
of -wireless telegraph signals. He has found that trans- 
mission is in almost every case particularly favorable 
when prevails between the 
municating When the area is only partly 
cloudy he is inclined to think that transmissivity is 
better when the sun is shining upon the receiving 
station and its neighborhood rather than the vicinity 
of the station. But in such 
transmissivity is not so good as when the cloudy area 
includes both receiving and transmitting stations. 

To Electrify the Norfolk and Western Railroad. 
Contracts have been let by the Norfolk and Western 
Railroad to electrify the Bluefield-Vivian section, which 
is 85 miles in length. An overhead trolley system will 
be used like that of the New York, New Haven and 
Hartford Railroad. Single-phase 25-cycle alternating- 
eurrent will be supplied at 11,000 volts pressure. 
this line 65,099 tons of coal are handled per day. Twenty- 
six 130-ton electric locomotives have been ordered, 
adapted to run at speeds of from 7 to 26 miles per hour. 
The line includes a 3,000-foot tunnel, which is very 
difficult to ventilate. The electrification of the line is 
to be completed next summer. 


cloudy weather com- 


stations. 


transmitting ease the 


Over 


Dementia Telephonica.—An indiscreet Berlin lawyer 
says Medical News was adjudged guilty of slandering 
the post-office administration, which controls the tele- 
phone system under the Teutonic polity. The particular 
offense of this Berlin attorney was that he called tele- 
phone girls ‘‘camels’” and “sheep.” The culprit’s de- 
fense was that telephone operators delight to torture 
the victim at the end of the wire; one day he had called 
a number nine times within three quarters of an hour and 
each time had received the tantalizing answer that “the 
wire is busy’’; complaining then to the central manager 
he learned that his connection had been free all the while. 
The court's medical expert testified after an examination 
of the defendant that the latter was of a highly nervous 
temperament, and that there were cases of men who had 
gone insane from telephonic vexation (Telephonirger), 
but that nevertheless he had not as yet passed the state 
of legal responsibility. He was fined 260 marks ($65). 

Chrono-Photographs of Hertzian Waves have been 
made with great precision by H. Abraham with his new 
apparatus that includes a Carpentier galvanometer 
designed for rapid movements which reflects a beam of 
light upon a moving photographie band. Mounted as a 
receiver for wireless waves, this apparatus gives a con- 
tinuous record and is very sensitive, as his records prove, 
for these give very clear and fine traces of the waves. 
Using a small mast in the grounds of the Paris Observa- 
tory, he received waves from the German Norddeich 
post, these being taken down on the paper strip together 
With seconds marks from the Observatory clock. He 
took down waves from the Eiffel Tower in the same way, 
and can measure time down to a thousandth of a second 
on these records. He claims to be able to estimate one 
forty thousandth of a second on the wave charts, and in- 
tends to apply the method for direct graphic measure- 
ments of wave speed at the earth’s surface. Using a 
Suitable clock and electric time recorder, he is thus en- 
abled to give close measurements of the duration of 
waves when working between two stations. Time rec- 
ords can also be made by using tuning forks. 


Science 
A School of Pisciculture is to be established by the 
provincial agricultural council of Bohemia at Eger. 
The Largest Searchlight in the World 
reported, be installed on Mount Tamalpais as a feature 
of the Panama-Pacifie Exposition. 


will, it is 


The Mawson Relief Expedition, commanded by 
Capt. J. K. Davis, is to sail from Melbourne for Maw- 
headquarters at Commonwealth Bay the last 
week of November, and hopes to be back at Hobart 
with the whole party by February, 1914. 


son's 


A Statue of Lord Kelvin will be unveiled at the Uni- 
versity of Glasgow on October 8th by the Lord Rector 
of the university, Mr. Birrell. The Kelvin memorial 
window in Westminster Abbey unveiled on 
July 15th. 


was 


An Experimental Study of Ventilation Problems will 
be earried on for the next four years by a commission 
having at its disposal a fund of $50,000, which is part 
of a gift made by Mrs. Elizabeth Milbank Anderson 
to the Association for Improving the Condition of the 
Poor. The chairman of the commission is Dr. Charles 
Edward A. Winslow of New York. 


Radioactivity of the Atlantic and Pacific—An Argen- 
tine scientist has made a series of fifty measurements 
of the radioactivity of the oceans, fifteen in the Atlantic, 
south of Montevideo, four in the Magellan Straits and 
thirty-one in the Pacific, south of Callao. The radium 
emanation value, expressed in Mache units, was 0.14 
for the Atlantic ocean; 0.09 for the Straits and 0.08 
for the Pacific. 

A New Vegetable Ivory.—<According to a consular 
report, M. Gaston Bonnier has submitted to the National 
Agricultural Society of Paris samples of a new vegetable 
ivory made from the albumen of the fruit of a certain 
small palm, of the genus Hyphene, growing in the 
forests of the French Sudan. The product is said to 
resemble strongly that of the ordinary ivory-nut (Phy- 
The nut of 


been 


telephas macrocarpa) of South America. 


the doom-palm (Hyphene thebaica) has long 


used for making rosaries and small ornaments. 


A College of Tropical Agriculture.—The 
establishing a college of tropical agriculture is being 
extensively agitated in Great Britain. The Board of 
Agriculture of Ceylon has appointed a London commit- 
tee to arouse public interest in the question. At the 
annual meeting of the Ceylon Association, held in 
London June 12th, it was unanimously resolved that 
Peradeniya, Ceylon, as 
The 


Peradeniya, 


project of 


the association approved of 
the best site for the proposed college. 
Royal Botanic Gardens are situated at 
which is a suburb of Kandy 


famous 


Gas in the Cavities of Trees.—Prof. J. A. Ferguson, 
of the Pennsylvania State College, reports a curious 
phenomenon connected with the cutting of hardwood 
trees in the Ozark Mountains. Cavities near the base 
of the trees are often found to contain gas. When thesa 
“avities are cut into by the oak tie cutters of the region 
the gas escapes with a whistling sound, showing it to be 
under pressure, and if lighted it will burn with a faint 
yellow flame. The sides of the cavities containing gas 
are in all cases darkened and look as though seared with 
a hot iron. The popular belief of the district is that 
these trees are connected through their roots with a 
subterranean supply of natural gas, and the land on 
which they grow is valued accordingly. An examina- 
tion of the gas collected from a cottonwood tree was 
made by Prof. Bushong, of the University of Kansas, 
and it was found to be substantially the same as natural 
gas with the addition of some free hydrogen. Prof. 
Ferguson believes, however, that this gas is the product 
of decomposition of the heartwood of the trees. 

Studying Taal Volcano.—With the aid of a special 
appropriation of $9,000 from the colonial legislature, 
the Philippine Weather Bureau has established a seis- 
mological station on the shore of Lake Bombon or 
Taal, about miles from that caused 
so much destruction in January, 1911. The building, 
which is of reinforced concrete, is situated about twenty 
feet above the level of the water, and thus commands 
a view of the lake and the voleano (the latter being on 
an island in the middle of the lake). The location is 
near the ridge of a fault which radiates from the vol- 
ecano in a nearly southwest-northeast direction, and so 
is expected to be very favorable for registering the 
slightest shocks having their origin in the voleano. 
The practical purpose of the institution is to obtain 
timely warning of any impending eruption and warn 
the inhabitants of the district. The station is equipped 
with meteorclogical instruments, a Vicentini micrc- 
seismograph, and an Agamennone seismograph; 
with a Friez water-stage register, a set of underground 
therm: meters, for use on the island of the volcano, 
and two small deep-sea sounding thermometers for 
locating some of the subterranean steam vents that 
are supposed to exist around the voleano. A fine motor 
jaunch completes the equipment. 


five the voleano 


also 


Aeronautics 


German Military Dirigibles. 
increased its supply of airships this year by eight, namely, 
four Zeppelins, two Parsevals, one Schiitte-Lanz and one 
airship of ““M”’ type, making a total of thirteen dirigibles 


The German army has 


now at its disposition. 

Another Gyroscope Attachment for Flying Machines.— 
Herbert E. Hawes, of New York city, has patented, No. 
1,067,425. a flying machine which includes reans for in- 
clining the balancing planes during their lateral dispiace- 
ments which include a gyroscope whose vertical shaft is 
mounted on an oscillable bearing and means co-operating 
with the shaft so that the inertia of the gyroscope co-act- 
ing with a laterally tipping frame through suitable con- 
nections operates to incline the balancing planes. 

Another Gyroscopic Stabilizer for Aeroplanes.—A 
gyroscopie stabilizing device is shown in patent No. 
1,066,860, to Edmund Sparmann of Vienna, Austria- 
Hungary. The patent presents in connection with other 
features coupled double gyroscopes which are able to 
effect symmetrical movement relatively to the vehicle 
and also means for locking the gyroscope when the aero- 
plane is to be controlled by hand, as in ascending, de- 
seending or rounding a curve. 


A Gyroscopic Controller for Flying Machine.—In 
a patent, No. 1,063,432, Edward D. Green of Chicago 
presents a flying machine in which a gyroscopic wheel 
is rotatively mounted on an axis coincident with the 
axis of the propeller with a rim ineireling the pro- 
peller. If in operation the motor breaks down or 
the propeller ceases to revolve from any cause, the 
gyroscopic wheel, on account of its momentum, wil 
continue to revolve propeller, 
thereby resisting any effort on the part of the machine 
to topple over. By changing the 
down, the momentum reacquired. 


independently of the 
machine’s course 


may be 


Three-dimensional Warfare.—In the two-dimensional 
warfare of the past the rear ranks have always been held 
three-dimensional warfare of the 


used, no 


in reserve. In the 
future, when dirigibles and aeroplanes will be 
part of an army will remain idle for any great length of 
time. If it is not actually used to attack it will be busily 
engaged in resisting attack. In that conflict of the future 
it is not unlikely that aeroplanes will be used in ways 
undreamed of now. If we cause a squadron cf areor lanes 
to fly low and thus convert them into a novel cavalry of 
unlimited speed and endurance, new possibilities dawn 
upon us. Because the machines fly in three dimensions, 
because they are speedier than horses, because they are 
numerous, they need not fly in rigorous formation. They 
can attack the enemy from any direction. That aero- 
planes may become great fighters as well as great scouts 
is shown by the simple philosophy that the fighting power 
of mounted men rests in the strength of their hcerses. 
How can we contemplate the tremendous concentration 
of brute force in a 1 horse-power areoplane cairying 
two men and not conceive of aggressively employing this 
power? Travel swiftly and you are safe from fire no mat- 
ter how close it may be at hand. Rush past ar fleman at 
sixty miles an hour and he will not be akle to hit you, 
although the distance be only a hundred feet. All that 
this implies is courage—the soldier's stock in trade—as 
well as skill enough to navigate the turbulent, swirling 
ground current, and a motor that will not fail at the 
crucial moment. 


Distinguishing Friend from Foe in the Air.— In time of 
war it would surely be difficult to determine the nation- 
ality of an areoplane flying at a great altitude. 
ceivable that friendly aircraft might be bombarded and 
hostile machines allowed to escape. The sky is usually so 
luminous that a flying machine appears silhouetted 
against it. Hence the device, used in the Balkans, of 
painting the outer ends of Greek biplane wings and the 
vertical rudder with the national colors, blue and white, 
was not very successful. Whatever identifying marks 
a machine may carry, must be large. Flags flown hori- 
zontally might answer, but even these, at great altitudes, 
must appear merely as appendages. Besides, if they are 
not to impede the machine, they must be very light. At 
great altitudes the nationality of an aeroplane might be 
recognized not by the colors of its flag but by its distine- 
tive design. In Morocco and in the Balkans the problem 
of distinguishing friend from foe in the air did not arise, 
simply because in both campaigns the use of aircraft was 
rather one-sided. The doubt whether a machine is a 
friend or not may cause the forces on the ground to lose 
the few fleeting moments during which they have a 
chance of bringing down an air scout. Moreover, there 
are at present too many types. The same service types 
are to be found in several armies. Hence, it would be dif- 
ficult, if not impossible, to recognize the nationality of a 
flying machine from its build, as sailors reecgnize a sbip 
by the cut of her jib. It is far easier to identify sirships 
chiefly because of their size. Ther is no possibility of 
mistaking a German Zeppelin for any other type of craft. 
With the Parseval the task is perhaps more difficult, ali 
the more so since several European armies are equipped 
with vessels of the Parseval type. The German ‘*M” iype 
is easily recognized, and so is the French Lebaudy 


It is con- 














New Safety Device for Spinning Sheet Metal 


[* the ordinary process of shaping or spinning sheet 
i 
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actuated by the pump, is a medium heavy machine 
i Besides the mechanical advantages of the hydrau 
ic transmission system there is the added advantage 
of constant lubrication of all moving parts 
\s shown in the engraving, the main axis of the pump 
barrel B is in the same line with the axis of the dri 
ing engine shaft A, while the axis of each motor cylin 
der (, stands at an angle of 45 degrees with that of 
its corresponding jack shaft D. The driving head F£, 
vhich holds the piston rods, is rotated by means of 
i plate / keyed to the shaft of the engine. This plate 
is notched around its periphery to receive the piston 


rods. The pump driving head FP is so constructed that 
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motors gives somewhat the same action as a universal] 
joint, inasmuch as it provides a positive connection and 
rotation between two shafts operating at an angle with 
each other Since the working fluid is practically in 
compressible, it forms as positive a link between the 
engine shaft and the driving wheels of the vehicles as 
does the usual bevel gear differential. / 

One of the principal advantages of this system is 
that it entirely eliminates the necessity of a clutch with 
its attending weight and frequent trouble. Also, since 
braking may be accomplished by operating the speed 
lever, the necessity of two sets of friction brakes is 
obviated. Throwing the lever to zero or neutral, locks 

the vehicle against forward or backward 

travel. Herewith the complete system is 
shown installed in a motor truck chassis. 
It will be noted that with this transmis- 
sion the chassis is remarkably free from 
ull mechanism incident to clutches, differ- 
entials, brakes, and spur gear systems. 

Although the pressure on the working 
tuid varies with the amount of power 
transmitted, and may reach 1,000 pounds 
per square inch under heavy service, the 
pressure may be reduced by increasing the 


size of the transmission system 


Action of Ultra-violet Light on 
Animal Organisms 
XY REEN plants are known to thrive 
Pecos in red light which is 





absorbed by their chlorophyll, and. water 
plants often adapt -themselves to the 
greenish-blue light they receive, by assum- 
ing a red or yellow coloration. Blue and 
ultra-violet light does not exert a favor- 
able action on green plants, while bac- 





netal object m the lathe, the shaping tool is held 
in the hand if the workman who, by his own muscu 
lar power, presse the tool firmly upon the work and 
against a upport In shaping large lamp reflectors 
and similar objects in this manner, from thick disks of 
iron, brass or copper, the muscular effort required is so 
reat that the rkman must be strapped to the lathe 
rhe work fatiguing and often causes cronk 
disease f the er and other organs, in addition to 
injurte to the f hand, whieh the workman uses 
{ hold i wuick igainst the rim of the rotating 
dish I ent excessive vibration 
Article that ‘ bulged cannot be —_—— 
" ked inte pe becnuse of the dan 
er if th merutio rhe process Is 
also ve! slow ind requires great 

| 

Herma Rah : master mechanic of | 
Rerlin ! I ipparatus free 
fron | ‘ ent ‘l 
i! ‘ i f ire of the ade 

ice, as show! nt ecompanying illus 

ration f I (ine of these 
the tool t hich ttached, while the 
requisits ied | neans of 
the sec d lever » can be operated in 
dependent of the first In order to en 
ible one perator to carry on the entire 
process ale t m of the rotating ob 
ject is guided by roller and spring or 
some imilar a bent <o that the left hand 
of th nerator j eft free to work the 
pressure le 

Im the implest form of the apparatus 
the pressure le mounted on a pivot | 
nttached to tl frame of the lathe, while 
the ft evet mnected with the pres 
sure lever universal joint, and can 
therefore be moved freely in any direc 
tio In a more uuplex form, adapted sure. 
for a. grentet riet of work, the pres 
sure lever |] crewed into one of a series of holes in 


the periphery of a disk which is mounted eccentricall) 
on a fixed pivot, while the pivot of the tool lever is 
inserted in one of a series of holes in the face of the 
By this 


disk at varving distances from the center 


arrangement the leverage and the pressure ca In 
varied without affecting the guiding of the tool, which 
is free to be moved in any direction desired Othe 
variations in ti form of the apparatus are also aval 
able, but the principle remains the same 

Efficient operation of the Rahn spinning apparatus 
is so easily acquired that an unskilled workman, after 
two or three da of practice, can turn out more work 
than can be accomplished in the old way by a skilled 
workmat who has had years of practice Further 


more, it ls possible to work sheets of twice the maxi 


Old method of spinning sheet metal. 
The operator must use the strap in 
order to obtain the necessary pres- 





apparatus. 
unskilled workman. 

it rotates about an axis at an angle of 20 degrees, either 
ide of the normal, with the axis of the driving shaft 
Chis gives the driving head a total movement of 40 


degrees 


On the other hand each motor drive head @ is fast 

ed to its corresponding jack shaft J). The full stroke 
of the pump pistons #/ is shorter than the stroke of 
the motor pistons, and by regulating the angle of the 
driving head #, which is done by means of a hand lever 
in the operator's Compartment, the pump stroke may be 

iried from zero to full stroke, while the stroke of the 
motors remains fixed The pump cylinder barrel is 
keyed to the engine shaft, while that of each motor 
rotates on a fixed spindle, and is connected by means 
of a bevel gear J, to the jack shaft D 


Speed variation may be obtained in two ways, each 


New method of shaping sheet metal 
objects by means of the Rahn lever 
It can be done by an Many inferior animals perceive ultra- 


teria are injured and, in the event of a 
prolonged action, killed by these light 
rays (disinfecting power of light). 


violet light directly, being often disagree- 
ably affected by it; ants, e. g., are known 
to carry their pups from the light visible to man into 
the dark and to shun even the ultra-violet rays invisible 
to us 
Mammals do not seem to perceive as light rays of any 
greater spectral range than man. Heat rays exert on 
the skin and mucous membranes effects different from 
light rays, the action of which lasts longer and may 
result in inflammations as well as excite the forma- 
tion of pigments 
In view of the conflicting views recently enunciated 
as to the action of ultra-violet rays on the retina and 
other media of the eye, Dr. Spuler, in a paper recently 
read before the Carlsruhe Scientific Society, considers 
the action of these rays on the animal organism. Apart 
from the solar spectrum, he examines with a quartz 
spectrograph the various sources of light in common 
use, ascertaining the absorption of various 


glasses as well as the refractive media of 





mum thickness used in the old process 
and vet no straps or other devices need 
be used to increase the pressure The 
average waste produced by unskilled 


workmen in the improved process is said 
not to exceed two pieces per thousand 
while heretofore the most skilled oper 
ators have counted on a waste of from 
ten to twenty pleces per hundred One of 


} 


the greatest advantages 1 


1 the new pro 
cess, however, is the freedom from acci 
dent and diseases to which the operators 


are constantly exposed by the old method 


Variable Speed Hydraulic Trans- 
mission for Motor Trucks 

( ) NE of the most essential elements of 
the motor vehicie is the transmission 

system, for if this important part is 1 

properiv designed no end of trouble will 

result rh type of transmission most 


generaliy in use in both pleasure cars and 





the eye. Open are and quartz mercury 
lamps were found, apart from the sun, 
to be the only sources of light giving out 
ultra-violet rays in any appreciable 
amounts. An ordinary thin glass plate 
will absorb a great part of the rays ema- 
nating from the sun, to which all those liv- 
ing much in the open air, are exposed; 
such persons, however, are known just to 
possess especially good eyes. 

On the other hand, it should be remem- 
bered that any strong source of light re 
duced more or less to a single point will 
cause glare in the visible part of the spec- 
trum, against which any glass affords 
some protection by absorbing part of these 
rays. The task of illuminating engineers 
therefore consists in providing a light 





similar to diffuse daylight such as (apart 
from the distribution of energy) is to be 
found in indirect lighting. 





motor trucks is the change gear set using 
anur gear (of late years, however, the 
designer ha vcen turning his attention to 
the developn f other types of trans 
THission with the object of overcoming the inherent 
disadvantage f the prevailing spur geat 


Although the variable speed hydraulic transmission 


lilustrated herewith, is not entirely new in principle 
it has been red ize and simplified in design for 
application to the otor truck. This transmission sys 
tem Col at [ reciprocating, multi-cylinder, rotating 


singie acting pump and two motors of much the same 


construction and operation. +The pump is direct con 
nected with the engine shaft, while one motor is con 


nected with each jack shaft The pump and two motor 


h 


are encased | 


nan oil-tight, cast-iron housing as shown 


herewith lhe working medium, by which the motors 


The new hydraulic transmission with section of casing cut away to show con- 


struction of oil pump and motor. 


method being independent of the other, while both are 
capable of simultaneous action. First, with the engine 
running at a constant speed, the speed of the vehicle 
may be varied from full reverse, through zero or neu 
tral, to full speed ahead by changing the angle of the 
pump head FP, by means of the hand lever, as explained 
ibove. This varies the stroke of the pump pistons, thus 
regulating the cylinder displacement. Second, the speed 
of the vehicle may be varied by maintaining the pump 
in any desired position and operating the fuel lever to 
regulate the quality of the explosive mixture passing 
to the engine cylinders. 

The peculiar combination of the hydraulic pump and 


Two New Foreign Institutes of Science. 

The executive committee of the Ger- 
man Society for the Encouragement of 
Science and Industry, known as the Kaiser Wilhelm 
Gesellschaft, has recently decided to found a Hydro- 
dynamic and Aerodynamic Institute at the Géttingen 
University. It will be in charge of Prof. Ludwig 
Prandtl. At the last meeting of the committee, held on 
June 17th and presided over by Prof. Harnack, Prof. 
Emil Fischer was elected vice-president in the place of 
Prof. Ludwig Delbriick,. recently deceased. We also 
note that the Coal Institute, founded at Mulheim, will 
be opened on April 1st, 1914. Its annual budget will 
be 120,000 marks, of which 100,000 marks are con- 
tributed by industries established in the region of the 
Rhine River. 





ue 




















eS 


a. 16, iusd SCIENTIFIC AMERICAN _ a 








How Mexican Rebels Destroy ,Railways and Bridges 


By G. FE. Weeks 


— 














Track pulled loose, wreckers piling up ties preparatory to burning. 


ties bodily and piled them up ready for 








; om deliberate destruction of railroad —s = ~aeey, 
tracks and costly steel bridges is a . ie burning, or by the slower process of the 
claw-bar, wrench and pick. But a Con- 


thing not often seen, but since the begin 
stitutionalist expert devised a new sys 


ning of the Madero revolution in Mexico 
in 1910 such destruction of valuable prop- tem, which is shown in the accompanying 
photos, taken “on the spot” by the writer 

A trench is dug between two ties, 


through which a heavy chain is passed 


erty has been one of the favorite methods 
of warfare in that country adopted by 


those opposed to the existing government. 


This is due not alone to the desire to pre- around two opposite rails and made fast 
vent the use of the roads for the trans- in the center of the track. To this one 


portation of troops and supplies, but also end of a heavy steel cable is hooked, the 


to the fact that the lines chosen for de- other end being made fast to the coupling 


struction are the property of the national on the engine pilot. At the signal the 


engineer starts his locomotives slowly 





government, or at all events a majority 
of the stock in those lines is the property 
of the nation. This is true of fully three 


backward, and as they are huge 220-ton 
with 22-inch by 30-inch 


“consolidations,’ 
fourths of the railroads in the Republic. cylinders, one can readily imagine that 

Many hundreds of miles of track have 
been destroyed, hundreds of bridges, many 


something has to give. And it does! The 
rails are torn loose from the spikes that 





hold them to the ties and are dragged 





of them expensive steel structures, have 


been burned or dynamited, and it is said closely together in the center of the road 


bed. The ties are loosened from the bal 














that over fifty per cent of the rolling stock 











last and dragged into piles, while in many 


of the national lines has also been 
wrecked, burned or otherwise put out of ies . —— : P cases the rails are badly bent and twisted 
sitieaieaien [his woman soldier travels on the Engine backing up and tearing by the force applied. A gang of men fol 
: ' train with the oth s. F i 7 7 we ; “ 
After Madero triumphed some effort other guards loose the track and ties. lows the engine, piling ties on top of the 


was made to restore the destroyed lines rails and leaving others beneath them 





and bridges, but rebel bands in various These are then saturated with oil and a 


portions of the country made this a diffi match applied. In a short time the ties 
cult task, and when in February last he are consumed and the rails left lying on 


was deposed and assassinated, there was the ground twisted and contorted into all 
a very large mileage which was still in sorts of shapes, and of no further use 
need of restoration. As soon as Huerta until they have been re-rolled 


assumed power, the Maderistas—now An interesting feature to railroad men 


termed by themselves Constitutionalists, was noted in connection with the resist 


ance offered by the fish and tie plates to 


but by their enemies called rebels—at once 
the work of destruction. Where the oid 


began destroying the railroads by which 
Federal troops could be moved against fashioned fish plate was used, a singie 


them, and at the present time there is a pull often destroys from two to three kilo 





larger mileage of track out of commission meters of track before any resistance suf 
than at any time during all the troubles ficient to break the chain is encountered 
of the past two and a half or three years In this way as high as twenty kilomeiers 
On a recent occasion the writer had the of track have been torn up and burned in 
privilege accorded him by the Constitu- a single day. tut where the Goldie tie 
tionalist leaders of visiting a point in the plates are used, as was the case with the 
State of Coahuila, where track and bridge track the writer saw destroyed, not mors 
Gestruction was in full progress, and a than one hundred to two hundred feet 
most interesting sight it was. He was could be torn up at a time, the chair 
also permitted to carry a camera and take usually breaking in less than that dis 


views of the work of ruin, some of which tance owing to the immensely superior 











resisting quality of the tie-plate named. 
No better test of the comparative merits 
This shows how the 220-ton engine is shackled to the track, preparatory of the two methods of rail connection 

to pulling. could be devised. The rails on this per 


are given herewith. Up to the past six 
months track destruction had been accom- 
plished either by the use of a wrecking 
crane, which lifted sections of rails and 


oe = ba] [ 























Se 
The 800-foot bridge at Sabinas, mined in readiness for dynamiting. Bridge at Obeyos burning after having been dynamited. 


RAILROAD WRECKING IN MEXICO. 
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The Necessity of Accurate Railway Track 
Scales 
V iTH most unending discussi f railway 
recog! ist been “ive lb t | erstate { } 
n ey j t ta r 

Iric d rate f commoditic ind 
their il e but one ¢ i the ¢ juation 
of f i ( ial < d iti 
W he the t of tl ! ss is determined 
me I ‘ f ticl y bu 
t 1m ! er | is much 
il ( [ ig l elling 
I ed for ij t rta n In 

f mn pel scales is 
quite im t erchat rate ten per 
‘ t im « Indeed, it would 
eT! if 1 busine dertaking s 
! \ ri rai i freigi 

uld l highe possi degre f 
ne ‘ 

ty t t t the ca Wwe é f u 
a rec ‘ g I b the Inter ite Commerce 
Con t th f is [ ! t! " cales 
in "ust { l i il f defective desig I 
im er j d t t t four ire 
I per i ‘ | t I dl ten per ¢ I proj 
er t¢ a, i [ ti a | it 1 if not belng 
tested i d that nearly every 
where n 1 i y I itisfac and 
cal 

Phil ti condi th Interstate Com 
iil { } i l ig ion 1 1912 d 
uc ! dit i ! day thoug mm ny 
of i f cle ] 
have under reforms A f i the Penn 
syivania f l 1 New York Centr which have 
paid some attenti track scale inspection for sey 
eral yea ! i duced improvements in design, 

pectior ! ‘ i thi rk with 
t nica i @ inspect \ nost f ht res 
‘! n ] cat id ! b weight, usua as 
sessed e hundredweight, it ca be seen how im 
I™ i for e! welgl affect 
both ¢ d e eal ft railwa) M 
rai rf el fay I 
f tl l d that overch Les 

ul iz g ar ‘ I 

terb | ! mdercharge i er j of 
which n l l ird s h el l 
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i lef ‘ present practice n excuse for 
not I wing methods 

In Minnesota and Oregon the inspec n of trac 
scales is ndertaken by the State Departments of 


Weichts and Measures, and last January 


introduced into the Senate of the 


ilar object was 
f New York In southern and western States 


have formed weighing and inspection bureaus 


otection and advantages, but so far as the 
themselves are concerned, outside of a few 


quite bad, and there is 


genera 


some cases cars are 


uniformity In 


veighed coupled at both ends, then coupled at one end, 


ud then quite independently Cars are weighed in 


motion as well as at rest Mechanical and automatic 


used in some cases. Not infre 


recording devices are 


uently weighmasters are careless and incompetent 


The tare weights stenciled on the cars it was found 
’ in error in practically SO per cent of American 
frei cars, and of 10,967 cars the figures were actu 


weighed correct in but 506 instances, and that the 


error, which averaged about 500 pounds, ran up to 


6.000 d 9,000 pounds in some cases 

While much ¢a be done | the railways, the ship 
yy ind b ( authorities, yet the Interstate Com 
ce ¢ i be ‘ that some Federal com 
Inter e ¢ umerce Commission, 
l tL rity to fix the points at which 
track seales should be installed, to prescribe standards 
to test or supervise the testing, and 
f t pe! e operatior Failing proper local ac 
ti this would be eminently desirable, but in the mean 
time much « be expected from what a number of 

the railways are doing to improve this department 


The Military Value of Low Flying 

By C. Dienstbach 
aeroplanes in 
At great alti 


tudes (4,000 feet and more) fiying is reasonably 


i real danger zone for military 
time of war lies at moderate heights 


safe 
there, 
and cannot 
Spectators at fly 


ies next to the ground; 


ine is most elusive 





be so easily hit as be supposed 
ing machine meets know how difficult it is to see a 
machine near the ground after the head has been turned 
for a moment. To a low-flying machine covers are as 


useful as they are to cavalry But at a moderate height 


il roplane can easily be tracked on its whole course 


Indeed, it draws the fire of massed infantry and artil 


lery, consequently of a numerous percentage of highly 
skilled marksme! Low flying, too, removes the seri 
ous difficulty of losing one’s way, which often happens 
igh altitudes 
Because the aero] e is not safe at these intermedi 
ate elevations, it follows that it must be able to change 
its altitude very quickly and easily Safety will prob 


until a safe distance is reached, 
With the 


stability in 


ibly lie in flying 


whereupon an ascent may be attempted 


attainment of automatic or semi-automatic 


the near future it may confidently be expected that the 


ueroplane will become a practical, low-flying vehicle 


for war purposes at least. The aeroplane will then be 


running on an ideal road which 


verywhere; or like 


like an automobile 


leads ¢ a troop of cavalry which can 


gallop on untiring mounts across rivers, fences, ditches, 


trees, with three times the speed of the finest race 
horse 
The low-flying aeroplane is concealed not only behind 


hills, woods, and villages, but also in front of them 


The sky is the worst possible background for aircraft, 
against it 
York for the Hud- 
son-Fulton trophy in 1910, Curtiss was 


silhouetted 


Albany to New 


because a objects are 





simply 
On his flight from 
completely lost 
from sight while flying below the top of the Palisades. 
becomes more effective the 
machine. <A 


very low, could 


Bomb-dropping obviously 
lower the altitude of the squadron of 


aeroplanes flying suddenly attack a 
fighting front from the flank and drop bomb after bomb 
Each machine 
would merely drop bombs in its tracks. A miss would 


be difficult 


rushing along the entire line 





To be sure, a certain distance would neces- 


sarily separate a leading from a following machine, 


not only because of the explosives, but because of the 
danger that lurks in the invisible wash of propellers. 
Under the same condition machine-gun fire would prob 
ably lighter, and 


therefore a greater quantity of ammunition could be 


prove even more efficient, because 
earried 

But before the low-flying aeroplane can really per 
form the function for which it is manifestly destined 
it must be protected. The vitals of an aeroplane are 
Hence 
they can be even more easily protected by armor with 
speed or than were the 


Already the military 


much smaller in volume than those of a horse. 
out cutting down mobility 
chargers of medieval knights 
nations of the world demand protected machines. In 
the war of the future we may therefore expect to see 
steering gears, motors, and men a!l ineased in bullet 
proof steel sheeting 


The Two-speed Rear Axle 
oe the Screntiric AMERICAN for August 2nd, in an 
article on a new two-speed rear axle, it was stated 
that “the car will travel nine miles farther on a given 


amount of fuel with the high gear in use than it will 
with the low gear in use.” Manifestly, this is incorrect. 
and the statement should have been: The ear wil] 
travel nine miles farther on a given number of engine 
revolutions (700 revolutions a minute for 


with the high gear in use than it will with the low gear 


instance) 


in use. 


Triumphs in Surgery 
yore International Medicine, recently 
held in London, brought many remarkable contri 
We reproduce here from the London 
Edition) brief notes on two or three of the 


Congress of 


butions 
(Weekly 
most startling new advances placed on record. 


Times 


Removal of a Lung. 


The Section of Surgery discussed a new branch of 
surgery, “Intra-thoracic Surgery.” 

Sir William MacEwen’s contribution to the debate 
was by far the most interesting and informing of the 
day. He drew attention to two points in that large 
subject. In the first place, he wished to demonstrate 
a patient operated on by him 18 years ago, whose left 
lung had been removed in its entirety for tubercular 
disease. The patient had been brought from Glasgow 
and was seen by the section to be a strong, healthy- 
looking man whose left side was hollow and fallen in. 
At the time of the 
operation the right lung was diseased, but the removal 
of the hopelessly diseased lung was followed by im- 
provement in the condition of the remaining lung. 

That experience had been found in four other similar 
In all these cases the apex of the diseased lung 


He was engaged steadily at work. 


cases. 
had been adherent to the great vein at the root of the 
neck, and at a later stage in the last four cases the vein 
and that piece of lung were removed. In the first case 
the patient for some days suffered great distress from 
of his heart to and fro as his position 
This symptom was obviated by stitching 


the “flopping” 

was changed. 

the pericardium to the front part of the chest wall. 
An Artificial Kidney. 

\ demonstration which excited great interest was 
that of Prof. Abel of Baltimore. 

Prof. Abel presented a new and ingenious method of 
removing substances from the circulating blood, which 
can hardly fail to be of benefit in the study 
of the most complex problems. By 
tube tied into a main artery of an anesthetized animal 


of some 


means of a glass 


the blood is conducted through numerous celloidin tubes 
before being returned to the veins through a_ second 
glass tube. The celloidin tubes are immersed in saline 
solution. All diffusible substances circulating in the 
blood pass throngh the intervening layer of celloidin, 
and can be found in the saline solution, where they can 
be subjected to fractional analysis. In this way Prof. 
Abel has constructed what is practically an artificial 
kidney. In many instances the working of the added 
excretory organ is more rapid than that of the actual 
kidney of the animal; 3 per cent per hour of salicylic 
acid can be Although pri- 
marily the apparatus is of use in the estimation and 
analysis of the diffusible contents of the blood, it is 
possible that the principle may ultimately be adopted in 
the treatment of disease. At the close of the demon 


removed from the blood. 


stration, which excited the liveliest interest and discus- 
sion, Prof. Abel was accorded round after round of ap- 
plause. 


Transplantation of the Kidney. 


Dr. Ernst Jeger demonstrated a number of specimens 
to show what had been achieved experimentally in dogs. 
He had piece of artery and 
stitched in its place a piece of vein taken from the same 
animal. He had transplanted one kidney of a dog from 
its abdominal position to the neck, joining the renal 
artery to the carotid artery, the renal vein to the jugu 
ar vein, and the function of that kidney was continued 
unimpaired. 


successfully removed a 


Prototype of the Yale Lock 


UR attention has been called to the fact that in a 
sete article in the Screntiric AMERICAN 
for August 16th, 1913, on page 125, entitled “Prototype 
of the Yale Lock,” the word “Yale” is possibly used in 
a descriptive sense, referring to the particular type of 
lock. if the word is so understood in the 
article such use is inaccurate. The word “Yale” in 
connection with locks has been for many years the 
recognized and established trade mark of the Yale & 
Towne Manufacturing Company, and is used to desig- 
nate not only any type of lock, but any lock of any 
type made by that Company, and locks of every type, 
including tumbler locks, combination locks, or 
warded locks, would be as appropriately referred to as 
“Yale Locks” as the cylinder lock illustrated, and in 
the article referred to the word “Yale” was used be- 
cause of the great popularity of the cylinder locks 


Of course, 


lever 


made by that company, so that colloquially the word 
is somewhat incerrectly used in that sense. 


“Yale” 
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Wanted: A Humane Animal Trap 


To the Editor of the Sctentiric AMERICAN: 

The Massachusetts Society for the Prevention of 
Cruelty to Animals, Boston, has just published a pam- 
phlet setting forth in text and illustrations the cruelties 
of trapping wild animals, such as foxes, ete., for their 
fur, by means of the old-fashioned steel trap, and the 
inhumanity of the thing is so vividly portrayed by 
both pen and picture, that I appeal to the ingenious 
readers of your extensively circulated paper to put their 
minds to work to devise a humane method of catching 
these animals, if they must be caught, and to put an 
end to the horrible tortura-dealing steel trap of the 
To better understand the subject, I would 
suggest that your readers write the above-named 
society for a copy of the pamphlet, which will be sent 
free of charge, so that they may see and understand 
from the illustrations what furs cost in torture of wild 
animals, which have the same right to a painless and 
merciful death that our domestic animals have. There 
is a great opportunity for some reader of the ScieNTIFIC 
AMERICAN to not only win for himself the thanks and 
the gratitude of humane people the world over, but 
also a more substantial reward in dollars and cents, by 
inventing a humane method of capturing these animals 
without first ‘‘erucifying’’ them. 

Brooklyn, N. Y Georae Foster Howe tt. 


centuries. 


The Maximum Parcel Post Package 


To the Editor of the Screntiric AMERICAN: 


Mr. Taylor's communication, published in your 
number of July 19th, page 51, on “The Maximum 
Pareel,”’ is very interesting and highly ingenious. Allow 


me to observe, however, that no person has any serious 
doubts as to what is meant by length, although some 
may evidently differ as to the proper wording of a defi- 
nition for the term. 

The definition of length as ‘‘the greatest distance in 
a straight line between the two ends of the parcel” 
is not as faulty as Mr. Taylor makes it appear. The 
ends of my rectangular receptacle, for instance, are 
two parallel these are equidistant at all 
points, so that distance between the ‘“‘two ends” cannot 
mean distance between two of the “eight corners,” 
selected so as to measure at an inclination to the ‘‘length”’ 


planes and 


“ 


dimension of the package. 

The obvious reason for saying “‘greatest distance in 
is to cover irregular packages, having 
too long 


a straight line’’ 
no well defined dimensions, and to prevent 
a measurement by bending of the string or tape. 

As I construe the rules of measurement, the length 
of a however irregular such parcel 
is equal to “the iength of the smallest cireumscribed 
would be a 


pareel, may be, 


rectangular 
dangerous definition to use as some of our well fed country 


parallelopipedon,”’ but this 


postmasters are subject to apoplexy, and you will find 
that it is difficult to say the equivalent of this school 
room definition in a few simple words. 

Arlington, Va. JosepH Becker. 


Progress in Air Navigation 


To the Editor of the Screntiric AMERICAN: 

Several recent Hempstead Plains have 
confirmed a previous feeling of disappointment, that 
the art of flying is still in the amateur, or bicycle sta; e. 
The automobile stage or practical application of the 
great discovery seems not only not in sight, but not 


visits to 


even suggested. 

Langley’s experiments (Smithsonian contributions, 
1891-1893), showed that he had solved the problem 
except for three elements, all of which have since been 
supplied. First, a lighter and more powerful engine. 
Second, a method of safely leaving the ground and 
alighting. Third, a method of controlling the course 
of the aeroplane. (See Hiram Maxim, Century Maga- 
zine, January, 1895). 

Three things strike the observer, on examining the 
latest machines now shown to the public. 

!. Starting the engines by twirling the propellers. 
This certainly seems primitive. Imagine it don 
under fire in warfare! 

2. The fastening of the wings by wires, wire cords, 
and flat strips of steel. These are fastened often by 
simply twisting through eyelets, or over pins, some- 
times slightly soldered. Many of the recent fatal acci- 
dents are reported as caused by the collapse of a plane. 
When it is considered how the entire equilibrium depends 
on a few wire braces, the trivial way in which these are 
fastened and made taut, explains, to my mind, the 
ominous death list. 

3. The starting over rough ground must set up @ 
strain on the wires and fastenings. It seems the extreme 


of careless management to subject all these slight bits 
of steel to the jarring and jolting caused by the great 
leverage of the long outlying planes and ailerons. A 
large space like a dance hall could be planked over, 
and the start and landing made with much greater 
smoothness. 

The wonderful ease and grace of the planes, once 
in the air; the speed, guidance and control; the float- 
ing and gliding return to the ground; all these prove 
that the main difficulties were solved two or three years 
ago. Since that time, there has been little gain, as far 
as can be seen, in the directions of wider use or greater 
safety. 

A model was shown last winter, in a Broadway window, 
of a platform hung beneath an extended plane, bringing 
the center of gravity lower. It would apparently hold 
a crew of eight or ten. The prospectus stated that it 
would come to the ground in safety, on the parachute 
principle, if the engines become disabled. Here is a 
suggestion of development which seems on right lines; 
as superior to the machines at Hempstead as the auto- 
bus is to the motor eyele. J. D. Houmes. 

New York city. 

[The progress that has heen made in aerodynamics 
during the last two years has not been journalistiecally 
sensational. Hence, is not so widely known as it 
ought to be. Engine powers on the whole have been 
reduced and speeds have increased, proof enough that 
the problem of air resistance and of securing stream- 
line forms has not been neglected. Eiffel’s experiments, 
painstakingly conducted, for many years, but unheralded 
in the daily press, have disproved much of what was 
regarded as aeroplane gospel three years ago, and have 
enabled aeroplane designers to work more intelligently. 
Even some of Langley’s work may be regarded as 
superseded by that of Eiffel. 

As for the minor points to which our correspondent 
ealls attention, we might mention that more or less 
successful attempts have already been made to start 
aeroplane engines with cranks; that the wire fastening 
of the wings is not regarded by designers as the best 
method of stiffening a wing; and that some designers, 
notably Gallaudet, have very ably solved the problem 
of holding wings by other means. 

The difficulty of starting over rough ground is not 
likely to be overcome by the means proposed. If a 
large space “‘like a dance hall,"’ carefully planked over, 
is to be the chief reliance of the aeroplane in starting, 
why not recur at once to the old Wright starting rail, 
which is much simpler and cheaper? The truth is that 
an aeroplane must be designed to withstand the rack- 
ing strains set up by bowling over rough ground at 
high Dance hall platforms could never be 
ubiquitous. Indeed, the French military authorities 
realize this, and even require machines to run over 
freshly plowed fields and stubble. It is easier to adapt 
the machine to the ground than the ground to the 


speed. 


machine.—Ep1Tor. | 


Teaching the Tropics How to Live 


To the Editor of the Screntiric AMERICAN: 

In the issue of November 9th, 1912, of the ScrentiFIc 
AMERICAN, we find a description in concise form of the 
application and maintenance of hygienic conditions in 
the Panama Canal district, to combat malaria, the great- 
est enemy of the white man in many tropical, sub- 
tropical, and some northern districts. But for these 
precautions and their results, it would have been far 
more difficult to achieve so great a success in such short 
time as was the case with the great Panama Canal. 

The afore-mentioned article clearly shows that such 
measures involve an extremely large expenditure. The 
statistics were derived from results obtained with only 
a part of the workmen employed on the canal, as some 
men were not made subject to these measures and others 
were beyond control because they cured themselves 
when stricken. 

The improved hygienic conditions tend to increase the 
number of working days, consequently a considerable 
sum of the working expense is saved, the wages being 
very high. The sum expended on hygiene will be cov- 
erad by the extra labor gained and the resulting increased 
output. 

Persons who have been employed in the tropies under 
quite different circumstances, for instance, in work on a 
smaller scale, with limited working capital, lower wages, 
and remote situation, are inclined to think that the 
costly method of conducting malaria hygiene is inappli- 
cable in the vast majority of cases. 

I therefore want to point out in this letter how, on 
the Guiana placer in Dutch Guiana, a notorious malaria 
district at 120 kilometers from the coast, a really good 
result was obtained with very simple means and little 
outlay, but without prophylactic medicaments. This 
result was accomplished with 12 to 18 Europeans of pure 
European descent, most of whom came directly from 
Europe. The state of health of colored and white men 
who suffered a great deal from malaria previous to their 
coming under the protection of these hygienic measures, 
was steadily improving, although recidivists were still 


occasionally absent through illness, especially when the 
hot season had just set in. 

For several years malaria has no longer been dreaded 
by Europeans on this placer, as there were no reports 
of absence through malaria in all this time. 

A detailed description of these measures is contained 
in my book, “A Brief Outline of the Surinam Gold Indus- 
try, Geology, Technique, Hygiene,”” De Bussy, Amster- 
dam, 1¥11 (English edition). 

It will suffice to state here that I started upon the 
principle that in a country where the hygienic conditions 
are entirely different from those of a civilized Furopean 
country, the mode of living should likewise be altered 
altogether, and not in some details only. 

The application and maintenance of hygienie condi- 
tions is not so difficult in itself, but the fact that it ex- 
tends over a number of people, many of whom are care- 
less by nature, does net facilitate matters. 
exert will power, not only upon himself, but over others 
as well, and this in a popular manner. 

For medical and practical reasons, chemical prophy- 
laxis is not suitable for a prolonged residence. In this 
instance the so-called mechanical prophylaxis is applied, 
the results of which are pronounced to be ideal. 

Our precautions did not extend beyond the actual 
dwelling place, because ths surroundings were exeeed- 
ingly unfavorable for malaria hygiene. Owing to numer- 
ous swamps (drowned forest ground) and work pits, 
drainage or constant supervision would either have be- 
come very expensive or would have been altogether in- 
sufficient. A removal of the whole body of workmen 
and their dwellings to a more favorable situation at 
Savannah, some 5 kilometers distant, would have 
both expensive and impracticable, because of the great 
distance of the places where they have to work. Onl) 
the immediate vicinity was kept clean and in good con- 
dition. 

The houses were built in such a way that they were 
permanently airy; the light could come in freely, and 
the whole building was kept practically anophele free 
Domestic work of any kind was done under gauze pro- 
tection. The beds were provided with curtains of a 
special construction, which guaranteed the sleeper abso- 
lute safety from those anopheles which might accidentally 
have been indoors. The houses were connected with each 
other by means of a long passage, likewise provided with 
gauze. 

Supper was taken at six o'clock instead of e* * 
seven. After sunset few wished to leave these airy 
homes, although a pleasant recreation hall within safe 
reach drew many of the people to intercourse on account 
of the billiard and reading tables. The work-place was 
lighted by strong lights in case of night work; the sur- 
roundings were cleaned, and rest was taken in anophetes- 
free apartments. 

Another successful measure was based on the principle 
that the staff should have a certain interest in the strict 
upholding of the simple hygienic laws and the proper 
keeping of the hygienic arrangements. This was done 
by the superiors, who set the example by giving the staff 
instructions about the causes of illness and how to com- 
Also a special wage system was introduced 


One has to 


been 


if pasi 


bat disease. 
This system was based on the principle that every good 
and careful workman is enabled to earn a very good 
wage, whereas in the case of malaria or sexual diseases 
the men had free nursing, but were paid oniy a small 
part of their ordinary wage; in the case of any other ill- 
ness they received better pay. Then there was a premium 
paid for anopheles specimens caught indoors. 
was that everybody watched the results with the greatest 


The result 


interest and enthusiasm. 

The cost of our malaria hygiene amounted to the sum 
paid in the shape of surplus wages and salaries—in real- 
ity nothing but a health premium—and the expenditure 
for the installation of the gauze walls, windows, and doors 
of the buildings. Medical attendance for malaria cost 
us next to nothing. 

By laying down these rules, work on the Guiana placer 
was continued undisturbed. The adapted mode of iiv- 
ing and the facts that the hygienic conditions and the 
diseases prevailing in the country are generally knowr, 
and that the whole of the staff was made responsible for 
the proper order of affairs on the placer, combined to 
ercate for our men more agreeable work, and the company 
reaped the benefits of steady, undisturbed work. 

Amsterdam. Dr. J. H. Verioor. 

A Needed Plumbing Improvement.—A plumbers’ 
supply man tells us of difficulties experienced in the 
use of the flushometer valve employed in lieu of fush 
One difficulty results from fluctuations of 


varies the 


ing tanks. 
pressure in the water supply which naturally 
amount of water discharged at each fusing The 
problem is to provide some means to overcome or 
counteract the effects of variation of pressure in connec 
tion with the present type of flushometer valves; or to 
devise a type of flushometer valve that will net be in 
fluenced by the pressure fluctuating in the water sup 
ply, but will deliver the desired amount of water at 
each flushing operation, regardless of the service pipe 


pressure. 
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Opening of the World’s Greatest Power Plant 
the Mississippi River to Produce 300,000 
lHivdro-electric Horse-power. 


Damming 


TEVHE official opening of that vast engineering work 
I it Keokuk, Iowa, owned by the Mississippi River 
Power Compa! ind popularly known as the Missis 
sippi Dam 1ugurated the commercial service of the 
world’s greatest hydro-electric power plant The dam 
mi f tl Mi pi at this point was made possi 
ble by the topograp! ind geology at the site. The Des 
Moin Rapids above the dam present a fall of 25 feet 
i str ! f elve mile and the bluffs of the river 
the id er to the river than they are at 
other point in its entire length: furthermore, they 
ire « e to the banl for most of the distance from 
Ker ik to Montrose These conditions made it possible 
cou ct a dam at the foot of the rapids which 
uld cau omparatively small area of overflow by 
the p ! t most important consideration for the 
commercia ! . if the scheme Furthermore, the 
bottom of t the site of the dam consists of 
hard ‘ fT ling an exce nt footing 
! ‘ ineering viewpoint, for the dam 

j work 

The Dam. 

I J which the water is maintained at 
the d red head for the development of the hydraulic 
power, is 42 feet 6 inches wide on the bed of the rivet 
ind 20 feet ide at the top; it stands 55 feet in height 
il é f dations, and its length, including the 
ibutment iLt}40 feet It is composed of 119 arched 
_ I mn url 30 feet in the clear, the piers being 
G fee thick The spillway sections are formed of 
arch ) feet long and 32 feet high, with steel gates 
mounted on top of the spillway, the gates being 11 feet 

gh } 2 feet wide The upstream face of the spi 

i adam a thu formed in the openings between the 
rehe j erth the downstream face is formed in 

ee cur Phe height of the water in the pond 
wve the da i egulated by the spillway gates 
The Power House. 

At th tel end of the dam and at right angk 
to the meitudinal axis of the same, is the vast power 
house lich xtends down stream for a distance of 
1,718 f t Iding is 132 feet 10 inches, 

feet 6 inches It contains 
iich ure placed the thirty 

(1) horse nd their auxiliaries, and 
n the thr wove the oll switches and electrical 
iccessort The substructure, which is one vast 
Wi jithic ma extends 70 feet from the limestone 


bed of the river to the generator floor Within this 


mass are formed 30 vertical cylindrical chambers for 
the turbines, each with its conduits for the inflow of 
the water abo ind outlets for the exit of the water 

Ww There re four circular intakes for each tur 
bine. These converge into a scroll chamber, 39 feet in 


diameter, whic! formed with a spiral floor, so shaped 


that the water impinges on every point of the circum 


ference of the turbine with equal velocity and equal 


impulse After the water has passed through the tur 


bine, it emerges through a draught tube which is eigh 





teen feet in diameter at the top, and at the bottom is 
oblong in shape, this portion measuring 22 feet 8 inches 
in vertical hel and 42 feet 2 inches in horizontal 
dimension. The bottom of the draught tubes and tail 
race is 25 feet below the bottom of the river 
The Turbines. 

Phe turbine ire of the general Francis type, modi 

fied and roved to suit the conditions. The normal 





10,000 horse-power, and the over 


+500 horse-power At 57.7 revolutions 


nute they have shown an efficiency of 86 per cent 


This high efficiency is due, in part, to the construction 


of the intal ind the spirally shaped scroll chamber 
The old undershot waterwheel is driven by the water 
striking up niy a small part of its circle of blades 


overshot the wa 


waterwheel the energy of 


ter was applied to the buckets at only a small are of 
the circle. The modern type, in which the whole cir 
cumference is avaliable for the development of power 
other thing eing equal, will give the largest output 

Becau f the comparatively low head (the rating 
is besed on a head of S22 feet), it was necessary to 
pass great quantitic if water through the turbines to 
secure th quired power—hence their great size and 
veight mr ine, as wil! be seen from our front 
page engraving. is a huge casting It is 16 feet 2 inches 
in diametet weighs 73 tons ind carries twenty 
blades. It is placed at the bottom of the vertical cylin 
drical chaml« prepared for it in the monolithic con 
crete of the foundation This chamber is lined with 
t ste det ind it the top ind bottom ire the 


which support the entire weight 


of the Owe; it Each liner weigl 12.000) pounds 
The ri eigh 100,000 pounds each, and the weight of 
the turbine, it haft, and the electric generator carried 
at the top of the shaft—that is to say the weight of the 


pai f each unit is 275 tous rhe whole 














of this weight is carried upon one bearing which, it can be 
well understood was made the subject of very careful design. 
The water is controlled and is guided to the waterwheel by 
vanes which turn upon vertical axes. These can be operated 


so that they completely shut off the water from the wheel, er 


they can open sufficiently to permit all the water to flow 


through Their position is regulated by a governor acting 


through a system of levers which automatically controls the 
flow 
rhe Electric Generators. 
At the upper end of the turbine spindles, at the level of the 


generator floor, are carried the generators, each of which has 
t capacity of 7,500 kilowatts. The current is alternating 3 
phase 25-cyele, generated at 11,000 volts pressure For local 


use of the current this voltage will be maintained, but for 
up by transformers 
25 feet 
feet 5 


floors is 


transmission it is stepped 


to 110,000 volts. The diameter of the revolving field is 


5 inches, the outside diameter of each generator is 31 


and the exterior height above the generator 


Incues, 

11 feet 3 inches. The high, reaching 96 per cent 
The Ice Fender, Sea Wall and Forebay. 

Extending from the upper western corner of the power house 


efficiency is 


curve to the Iowa shore, is the ice 
feet 


10-foot piers and 60-foot openings. It 


ind swinging in an easy) 


which is 





fender, a concrete structure, long, com 


posed of 29 spans with 
is 16 feet wide at the bottom, and S feet in width at the top 


At its 


is 300 feet in length 


inshore end is a floating boom of heavy timbers which 


The water flows into the forebay through 
the ice and driftwood are 


the openings between the piers, and 


stopped by the upper portion of the structure. During the 
against the 
From the 
fender, down to the drydock, there has been built 


wall, 45 to 1,110 


navigation season the floating boom is swung back 


shore line, to permit the passage of boats. inshore 


end of the ice 


a massive sea 73 feet in height, and feet in 


length, whose function is to protect the adjacent tracks of the 
Cc, B. and Q. Railway The power house, ice fender and sea-* 
wall mark the boundaries of a large forebay, from which the 
water flows through inlets in the western wall of the power 
house for the operation of the turbines. At the downstream end 
of the forebay has been built a lock which is 110 feet wide. 
4) feet long in the clear, and has a lift of 40 feet. The time 
of lockage is from ten to fifteen minutes; and boats passing 
through the locks between Keokuk and Montrose save two 


hours over the time occupied under previous conditions 


It is an interesting fact that most of the water-power devel- 
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Vertical section through one of the turbo-generator uni 
transverse axis of power house. ‘ 
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Two largest Mississippi steamboats passing through the lock. 
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The long line of 10,000 horse-po¥' 
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Tt house for generating 300,000 horse-power by the Mississippi River. 
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Horizontal section through an intake and 
scroll chamber. 


e. ‘ 


ee 


opment in the United States has taken place along the seaboard 


of the Pacific and the Atlantic. The Keokuk enterprise is the 
only development on a large scale in the heart of the United 
States. Its size and importance may be judged from the fact 
that its output will equal about half the total of all the five 
companies on Niagara on both sides of the international bound- 
ary. Practically all of the power will be available for manu 
facturing. By means of long distance transmission lines it 
will be available for light, power, traction purposes in the 
cities of the middle west over a radius of more than 100 miles. 
The plant was designed by Hugh L. Cooper, to whose ability, 
courage and business activities is due not only the design and 
erection of the plant, but the securing of the $20,000,000 of 
capital necessary to put the enterprise through. 


An Encyclopaedia on the Card-index System 
sy Our Berlin Correspondent 


HE amount of data constituting the sum total of human 

knowledge has during the last hundred years, grown at a 
truly marvelous rate: The scope of history has been extended 
over thousands of years, by archlogical investigation of 
Egypt, Babylon, and Assyria, partly into the very details of 
daily life, while the local extent of historical research has 
been nearly doubled, the whole of Asia (India, China, Japan), 
America and Oceania, having been added, with their most an 
cient as well as recent history, inclusive of the political sys 
tems, languages, literatures, arts and folklore of their inhabi- 
tants. In the realm of natural science (zoology and botany), 
thousands of extinct species as revealed by paleontology, 
have been added to thousands of existing species, and the liv- 
ing organisms known to man have grown enormously through 
the addition, by the microscope, of further thousands of infin- 
itely small beings, so far invisible. Nor has the number of 
physical phenomena daily brought to light or that of chemical 
facts with the increasing discoveries of new elements and com- 
binations of old ones increased at a less stupendous rate. Pro 
gress has been made in all fields of human knowledge, and new 
sciences are fast springing up. The mass of our knowledge is 
weighing heavily upon us; accumulated facts are depriving 
us of air and light and hampering our free development. 
Because of the enormous amount of knowledge to be absorbed, 
the youth of our colleges is fast losing the faculty of utilizing 
the knowledge thus acquired. Nearly half the life is used up 
in getting ready for life. In a recent paper, Dr. M. Goldstein 
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horse-poW® Zenerators in the power house. 
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Erecting one of the turbine wheels in the power house. 


suggests a principle which would seem alone to allow 
human knowledge to be classified for ready reference 
thus doing away with any need for a sterile exertion 
of memory. The idea, in a sense, is already carried out 
in an American loose-leaf encyclopedia, the publishers 
of which supply new pages to take the place of those 
that are obsolete. 
means of recording all facts at present known as well 


Dr. Goldstein's principle affords a 


as those to be discovered in future, with the same safe 
ty and ease as though they were registered in our mem 
ory, by providing a universal epcyclopwedia, tucessant 
ly kept abreast of the state of human knowledge 
Scientific education then would consist, in future, apart 
from imparting a knowledge of the outlines of a given 
science or doctrine, of teaching how to use this encyclo 
pedia and how to add io its treasures by personal! 
work. It will be a question of understanding and 
knowing “how to do things,” rather than knowing a 
mass of individual, often disconnected and useless facts 
Existing encyclopedias are evidently hampered by 
their bookish character, and are doomed te become 
antiquated by the time they are completed. The con 
tents of a book are necessarily immovable and are 
thus in contradiction with life which is movable, in in 
cessant flow. hooks are well adapted for recording a 
finished system, exposing an established doctrine or lit 
erary work. 
the infinitely 


In the case of a mere storehouse of facts, 

more mobile form of the card index 
should however be adopted, possibly, we might add to 
the author's suggestion in conjunction with Dr. Gold 
schmidt’s Microphotograpbic Library system. 

A Bibliographic Center would have to be created 
which would be kept abreast of any variation in the 
actual status of human knowledge by permanent collab 
orators chosen among the competent representatives of 
each branch. 

This Central Institute would have to prepare from 
the information thus received, periodical supplement 
and rectification cards to be sent out to subseribers at 
given intervals, in addition to or in the place of their 
old information cards. 

This novel encyclopedia would, among other things 
show the advantage of renewing itself periodically, like 
a human organism, and of never becoming antiquated. 
A glance at the newly-received index cards wouid keep 
individual investigators permanently abreast of all that 
is being done in their respective fields. The encyelo 
pedia would serve on one hand as a reference work, 
enabling anybody to acquire the most exhaustive in 
formation desired on a given subject, more rapidly and 
completely than by means of any existing book On 
the other hand, it would give of each science or doc 
trine in its whole or any of its parts, a systematic out 
line so that even those unacquainted with the leading 
facts might be able to obtain information. 

The suggested encyclopedia would of course allow 
of any subdivision, so that only the large libraries and 
State institutes would have to obtain the whole work 
subscribing to the whole information service, individ- 
uals being content with the sections of special import 
ance for their own needs. 


Military Aviation in Italy 


W E learn that the Italian government has ordered 
70 aeroplanes with a view 


of giving capital im 
portance to this question. It is stated that al! of these 
will be constructed in Italy, the greater part of branch 
works of the Nieuport, Blériot, Farman and Bristol 
firms. Of this last make there are about 30 machines 
ordered. A good number of the above machines are 
already in construction. The military commission 
received 14 aeroplanes not long since, and the coming 
army concourse is to furnish about 10 more. Counting 
all the above, the aeroplane fleet in Italy will seon be 
increased by 120 units, and at the same time the gov 
ernment is taking steps to secure all the power wagon 
and other material for making up the army e2eroplane 
sections, each of which is to have 6 aeroplanes. No 
doubt the aeroplane sections or camps will be orgaa 
ized after the plan which proved so successful in 
France, that is each of the 6 aeroplanes has one power 
wagon to carry the material, stores and spare parts, 
and this tows a trailer van containing the aeroplane 
Headed by the officer’s car, this makes a traveling 
“amp which is set up in the open air or travels over 
the road, accompanied also by special repair shop cars 
Turin has been chosen as the leading aviation center. 
both for practical and scientific work, but the army alse 
has large aerodromes at Mirafiori, Venaria Reale aud 
St. Maurice. 
organized a number of aviation laboratories which will 


The Royal Industrial Museum has just 


be used for testing of motors, aerodynamic work and 
the like, and all the officers of the aeronautie corps 
will take part in these operations. Aeroplanes for the 
army are purchased out of the credit voted by Partia 
ment or with the sums raised by national! subscription, 
and the Aero Club of Italy has charge 
latter expenditures. 


of some of these 
On the whole it will be seen that 
aeroplane matters are very active in that country. 
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Machine Cut Herring-Bone Gear 


She idvance which has now been made 
int tite vi of producing double her 


ring-bone gent heels for a kinds of in 
dust ria Use . ( illustrated by the re 
markable ot ‘ presented herewith 
nd it i i pprie { ‘ iv in 
whic ‘ if ful ae | becoming 
pecialized The factory where the geat 
is made | ‘ machines in 
stalled for cutt herring-bone gears upon 
whee ur te i) feet diametet! ind roll 
ing mi pein of much as ten feet in 
lengt! Withir " ecent period the ad 
vantage f this « : of gearing have be 
come more ad ‘ ppreciated, not only 
f use | i ing mills to transmit the 
irge a 1 needed for the rolls 
amd at tiv im ime be able to stand the 
e! evere he irising in this kind of 
rk. but a i i d other fields 
} the wuse cl tor j 
‘ ‘ This kind of gearing 
j fact ‘ idapted to work in a hum 
t ry nou f 
‘ u ‘ ctrie m 
t f l reusi ,r demand fo 
the gearl the factory ibove referred 
to i rected in Varis exclusively for 
producing herring-bone gears, and owing 
to the on i f this work, it is how 
turnis out went of high quality and 
precish In consequence the French 
mvy is now making use of these geal 
irgely The ire used upon a number 
the battleships of the fleet for driving 
! f th nachinery on board, for in 
ince ti Paris Lorraine France’ 
mad hers he ir ilso used on board 
four at ships of the Verité ciass and 
ilao on two eruisers for the machines of 
the rudders. For this same purpose they 
i! nay il ed ¢ submarines such as 
the “Emeraud vith great success. They 


are also employed in the Transvaal mines 


where ti veut ets serve for electric 
000 horse-power, and 23 


ube mills 


r 
7 


* Baboon Face ”’ 


i photograph herewith reproduced 


shows a portion of a log of dogwood 
tcornus floride which contains a peculiar 
growth (me might suppose that it rep 


resented a crude attempt at a carving of 
the face fan am But the specimen is 


1 natura! freak and is represented just 


as it grew on the tree; without the help 
of the too Such formations are not un 
common and are known by lumbermen as 
baboon face.” The particular specimen 
here shown is unusually striking It was 


from a tree in Mississippi 


Novel Colorado Hydroduct 
rs tiki accompanying illustration shows a 
I novel sheet metal hydroduct over the 
main line of the Chicago, Burlington and 
Qjuincy Railroad, near Keensburg, Colo 
The diameter of the flume is 7 feet and 
the height above the rail is 2) feet Con 


structional details are shown in the line 


drawings which are longitudinal sections 


it a joint The expansion joint used 
is a8 Simpie in ustruction as the regu 
lar wedged joint between sections It has 
no rivets nor oider, is efficient, easily 
erected and requires no more room be 
tween stringers than that provided for the 


rhe two meeting end 1 and B are bent 
form xero« vhich ire nested one 
vithin the other \ bar ©, shaped to fit 
the curve of the hydroduct, is recessed to 


ceive the grooved ends A and 8B, then 
“we D also curved to fit the semi 


circular hydroduct is driven into the 


roove fasten the ends 1 and B to 
gether providitgs i smooth floor for the 
waiter to flow ove! The metal sheets 
i wedged and t simply “clamped” be 
tween th joint bar and the weight of 
water carried the metal sheet is sup 


ported on each side of the joint by the 


wings of the bar (, to the point where the 


heet re hent downward The wings 
are sheared from each end of the bar ¢ 
leaving round section which is thread 


ed and when the puts are drawn tight on 


each end, the wedge bar D is forced down 

















Enormous herring-bone gear. Sorting slabs according to gage. 



































Machine for swaging automobile wire-wheel spokes. 


into the grooves in the sheets or flume 
section, wedging the two sections between 
the wings of the bar (, and making a 
watertight joint. 


An Automatic Slab Gage 

HE principal difficulty in connection 

with the use of slabs or plates (of 
wood, stoneware, clay, cement, ete.) for 
wainscoting, flooring, etec., is doubtless the 
sorting of the plates which, of course, can 
not all be accurately of the same size. 
Especially in the case of burnt plates is 
there considerable uncertainty as to the 
eventual dimensions. This work, as gen 
erally done by skilled sorters, takes up 
much time, hence a machine has _ been 
brought out by a Leipzic engineer to per 
form the same operation automatically 
with higher accuracy and incomparably 
greater speed. It is based on a possible 
maximum difference of 1 centimeter (0.4 
inch) between the dimensions of individ 
ual plates, and the plates may be sorted 
in eight different groups with individual 
differences of about 1 millimeter. 

The apparatus is extremely simple in 
operation and can be handled by any un 
skilled workman and even by a child. 
The operator simply presses each plate or 
slab against the upright, thus setting the 
mechanism working. The upper edge of 
the plate, in fact, bears against a peg, thus 
lifting a slide which sets a crank disk 
moving. This crank disk in its turn dis 
places a stop more or less, in accordance 
with the displacement of the slide, and 
this indicates the amplitude of motion and 
accordingly the actual departure and thus 
the size of the plate. A printing style 
fitted with types is moved on more or 
less, in accordance with the deflection pro 
duced by the plate, and stamps the corre 
sponding figure on the plate. This allows 
the sorting to be checked at any moment. 

More than 10,000 plates can be sorted 
per day without any excessive strain. In 
order further to facilitate the work, the 
machine, unlike the arrangement repre 
sented in the accompanying figure, is 
mounted on a small rolling bench on 
which the workman travels along from 
heap to heap. 


Machine for Swaging Automobile 
Wire-wheel Spokes 
epee ge that will take wire from 
4Athe coil, straighten it, form it into 
spokes, swaging the spokes between butts 
and mechanically cutting them off to 
lengths after swaging, is depicted here 
with. The coil is shown in the extreme 
left of the engraving, and passes through 
a straightener of the rotary wheel type 
It has offset steel eyelets mounted with 
ball bearings in suitable holders and bear 
ing yieldingly and revolubly against the 
passing wire so that there is no marring 
of the surface. The wire from the 
straightener enters the swaging machine 
through a hollow spindle fitted with dies. 
These dies close automatically over the 
wire after allowing the portion forming 
the butt to pass out of them, when they 
impart a number of sharp clean blows 
simultaneously from diametrically oppo 
site directions reducing the stock rapidly 
and giving it a sort of “hammer temper.” 
The dies then open again automatically, 
allowing the portion of wire forming the 
opposite butts to pass out of the machine 
unswaged. A saddle provided with a 
clutch is mounted on a_ horizontal slide 
in front of the machine head and draws 
the wire through. By means of an ad 
justable link the throw of the slide may 
be varied for spokes of different size. The 
wire-gripping chuck carried by the saddle, 
closes on the wire for the outward or 
drawing stroke and releases the wire at 
the end of the stroke, so that it can re 
turn to its starting position for drawing 
out the next spoke. In the meantime the 
wire is gripped firmly in the cutting out 
attachment, which consists of two hard 
ened and ground steel bushings whose two 
cutting faces are in close contact and 
slide past each other, at the proper time, 
to cut off the swaged spoke with an almost 

perfect shear. 
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Electrical Fire Protection 
4S ACH advance in civilization brings to 
4us new problems to solve, new ob- 
stacles to overcome and new dangers to 
face, and one of the most dreaded of these 
is the danger of fire. 

The trend of growth of the modern city 
is vertical. Instead of extending over a 
vyreater area it is a practice to go to a 
greater height and depth, and therein our 
modern danger from fire becomes most 
iminent The tendency of a flame is 
to rise, due to the air currents, and in 
providing suitable skyscrapers for our 
modern office buildings, and business es- 
tablishments, we are at the same time con 
structing most susceptible fire-traps. In 
stances such as the recent Triangle shirt 
factory fire in New York city, bring this 
situation very forcibly to our notice. No 
complete solution has been found for the 
problem of fire risks, and the modern 
tendency has been to insure heavily and 
thus apportion the loss among a great 
number of people. But this matter of in- 
surance, if closely analyzed, will show 
how preposterous it really is. 

First of all, to insure a risk is to admit 
openly that due care and diligence cannot 
protect you For instance, if your auto- 
mobile had the common habit of running 
out of gasoline, you would not think of 
taking out insurance against this possi- 
bility. That would be the most open ad 
mission that you did not know how to 
meet the difficulty No, you would pro- 
ceed to fill the tank again whenever you 
For after fill 
ing the tank it is quite obvious that some 


found the supply was low 


time will elapse before it is again neces 
sary, but not so with the fire danger. It 
threatens every instant, and nothing at 
present can forecast the occurrence, so 
every time an owner takes out fire insur 
ance he admits that he does not under 
stand how to cope with the situation. The 
fact is no one does. There is at present 
no very competent protection against fire 
risk 

The fire risk is very expensive. An 
eminent authority (Gorham Dana, man 
ager of the Underwriters’ Bureau of New 
England), puts our average fire loss in 
property alone as $500 per minute night 
and day. That is an average yearly loss 
To this 


may be added 350 millions chargeable to 


of 250 millions, due to fire alone, 


indirect loss in maintaining fire depart- 
ments, insurance Companies, protective de- 
partments, ete., so that the total fire tax 
borne by the American people is something 
like 600 millions per year. This is truly 
appalling.’ 

Fortune is waiting with a noose of gold 
to capture the man who can devise some 
way, some means to meet this condition 
and cut down even in a small percentage 
Further 
more, any device which prevents actual 


this enormous property loss 


fire losses, at the same time saves insur- 
ance premiums, so that the reward will 
be direct and sure for the man who can 
solve the problem. 

There is besides a humanitarian stand- 
point in this matter of fire protection. 
The loss of property, however enormous, 
cannot be compared with the loss of hu- 
man lives every year because of the lack 
of efficient fire protection. Consequently, 
fame is an added incentive for the solu- 
tion of this problem. 

From the earliest times, water has been 
used to extinguish fire, and at the pres- 
ent day, it remains the chief and prac- 

Of course we Americans insist on doing 
everything in the most recklessly generous 
fashion, and as a consequence our burden is 
far above that of European countries. Our 
per capita yearly loss is about $2.50 as com- 
pared with Germany at about- 50 cents, and 
Italy at about 12 cents, and the average for 
all European countries of about 33 cents. 


tically the only general means at our com 
mand. Before the beginning of the nine- 
teenth century, the only protective sys- 
tems were buckets filled with water or 
sand, placed at convenient stations. In 
some instances, and especially on ship- 
board, pumps were installed and used, but 
the general use of pumps has been of a 
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| 

| York and Berlin, installations were made. 
These systems connected by means of an 
ordinary Morse line, a series of watch 
towers wherein watchmen were stationed 
so that they could telegraph one another 
the location of a fire. With this combina 
tion of the electric telegraph and the 
steam fire engine a great advance was 


Firt AAR 
Box 








CONTACTS. 














Fig. 1.—Simplified diagram of modern fire alarm box mechanism. 


comparatively recent date. Water sys 
tems were practically unknown. It is in- 
teresting to note, that in the year 1800 
there were but sixteen in the 
United States that had water works. As 
late as 1850, only S38 towns had these sys 


places 


tems. (The sixteen towns so equipped up 
to 1800 were: Boston, 1652: 
Pa., 1754; Provi 


made in the art of fire fighting. But the 


first systems were very inefficient and too | 
costly to maintain in any but a large city. | 


Improvements were soon made, and as 
early as 1850 Messrs. Farmer and Chan 
ning brought out the modern fire alarm 


“box.” This system is an adaptation of 


Bethlehem, | the Morse system, wherein a wheel with | efficient 


notehes on its 





periphery acts up- 





dence, R. I., 1772; 


on a pair of con- 





Geneva, N. Y., 


























1787; Salem, ap | tacts to make and 

Mass., 1795: Ply Rear | break the circuit 

mouth, 1796; } according to a 

Hartford, 1797: pre-determined 
———— 


Portsmouth, Wor 
cester, and Ai Fig. 2.—Diagram 
bany, 1798; Pea 
body, New York 
city, Morristown, 
N. J., Lynchburg, 
Va., and Winches- 
ter, Va., 1799; 
Newark, N. Y., 
1800.) The bucket 


point of a fire. 


brigade and the 
hand pump were 
then the only 
means for fight 





ing fires, and no 
regular organiza- Fig. 3.—Form of 
tion was effected. stat shown 
With the advent Fig. 2. 

of the water 

works system came the great improve 
ment in the form of the steam fire engine 
This was similar to the modern fire engine 
and was merely the application of the 
steam engine to the fire pumps formerly 
operated by hand. 
powerful instrument at command a very 


serious defect existed in the system. That | 


is, no means exist- 
ed for quickly 





cuit employed in finding the starting 


code, a simplified 
showing the cir- diagram of the 
mechanism em 
ployed is shown in 
Fig. 1. Each box 
has a different 
code wheel so that 
Central can tell 











diagrammatically in 


But even with this | 


by the code mes- 
sage from what 
box the signal was 
transmitted. An 
printing register 
at the central sta- 





U-shaped thermo- tion records the, 
number and the} 


message is trans- 

mitted to the 
proper engine house, either by hand or by 
an automatic repeater. 

This system is now in use in nearly 
every city in the United States. The ac 
companying engraving illustrates the ap- 
pearance of the apparatus on its orna- 
The code 


wheel is arranged to be driven by a clock 


mental post at a street corner. 


spring and me- 
chanism and the 
whole is contained 





communicating 
with the fire de 
partment, if such 
existed, or for 
notifying the vari- 
ous individuals, 
where there was 
a volunteer sys- 
tem only. This 
difficulty was 
solved by the elec- 
trie telegraph. A\l- 
though the tele- 
graph was invent- 
ed in about 1832- 
1835, and made 
publie at the lat- 
ter date, not un- 
til sixteen years 
later was advan- 
tage taken of its 
great utility for 








in a weather 
proof iron box or 
casing. Access is 
to be gained to 
the releasing han 
dle by unlocking 
the outer door, 
the key to which 
is usually con 
tained in a small 
iron box with a 
glass front. This 
glass front must 
be broken to se 
cure the key for 
unlocking the box. 

This system of 
fire protection has 
an inherent de- 
fect. It is neces- 
sary for the fire 








fire alarm pur- 
poses. In 1851, in 


'the cities of New Electric system 


fighting apparatus 
to be brought a 


fire alarm station. cousiderable dis- 


ordinary Morse} 


tance to the fire after the detection of the 
blaze and the delay occasioned by finding 
a fire alarm box and operating the same 
Even then, after the fire apparatus has 
arrived at the box, it is necessary te find 
the exact location of the fire and to con 
nect the apparatus to the nearest hydrant 
Although the modern fire departments are 
remarkably well organized and the men 
are carefully trained to do all the neces 
sary work in a surprisingly short time, 
still it is a fact that this system has a 
disadvantage of losing the first few min 
utes of time when the fire is just start 
ing, and when it could most easily be 
quenched. To aid in determining the 
exact location of fire the electric enuncia 
tor has been very widely installed. This 
is an arrangement for indicating at a cen 
tral point the building or the room in 
which the fire has started. 

In fact, as early as July 25th, 1846, a 
patent was issued to an inventor by the 
name of Addison Smith of Perrysburg 
Ohio. The diagram shown in Fig. 2 is 
* sketch of the circuit employed, and al 
| though the latter is remarkably simple. 
lit is as complete as many of the modern 
| installations. The patent exhibits a vers 
form of thermostat 
shown diagrammatically in Fig. 3. Two 





which is 


| brass cylinders made air-tight are con 
| nected to U tubes which are partially 
| filled with mercury in the nature of the 
| well known air thermometer. The right 
| hand cylinder having very thin walls hests 
| quickly, and the air expands, forcing the 
mercury up to close the contact at the 
point “A,” whenever the room is heated 
quickly as by fire. The other cylinder has 
thick walls and heats slowly, and in case 
of a general dangerous rise in tempera 
ture the contact at “P” is closed and the 
alarm “X” is rung and the appropriate 
drop is exhibited. 
scheme is widely in use to-day. 

In about 1875, another important step 


Substantially the same 


was made to overcome the defects of the 





central fire station system. The so-called 
| sprinkler system was invented. In this 
|system, water pipes are run along the 
| ceiling of the rooms of the building to be 
protected and about every six or eight 
feet apart an outlet in the form of a spray 
| nozzle is provided. This nozzle is closed 
| or shut off by means of a fusible plug 
usually an alloy of metals. The plug 
| melts at about a hundred and sixty de 
|grees. The water in the pipes being con 
stantly under pressure, is forced out and 


sprays or sprinkles the space below it for 
an area of about 40 square feet. This is 
the usual space supposed to be protected 
by each nozZle. This system, when prop 
erly installed is claimed to be very effi 
cient, and it is stated on reliable author 
ity that about ninety per cent of fires orig 
inating in buildings protected by sprink 
lers are automatically extinguished. How 
ever, this figure is very misleading. The 
great difficulty is to keep in suitable 
| working condition the complicated system 
of pipes and valves. There is constant 
danger of leakage or tampering with the 
| pipes by unauthorized persons. 
of an actual fire unless someone is at hand 
to shut off the flow ef water, the sprink 
lers will continue to flood the building 
So, although the fire is put out the dam 


In event 


age from water becomes excessive. 

The cost of such systems is very hich 
It is estimated that the average cost per 
sprinkler, including the necessary piping 
valves, and sprinklers, is about $30 to $40 
This is exclusive of any meter equipment 
or alarm devices. This high cost is par 
tially accounted for by the attitude which 
the management of water companies evince 
| toward such installation. It is a peculiar 
| fact that a regular charge of from $25 to 

(Concluded on page 217.) 
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7 ®& = PATENTED INVENTIONS | of wire in which the buckle is closed by the 








strain or stretch on the bale-tie 


VA a - |} These columns are open to all patentees. 
’ T | ‘K 4 4 Tv rp. , , 
* aa \ r The notices are inserted by special arrange- | LOCK. B KoTKOVSKY, Brooklyn N ¥. 
T r ment with the inventors. Terms on applica-|N- ¥ This invention has reference to locks 


of the tumbler variety, and n object of the 
invention is the provision of a lock in which 


}tion to the Advertising Department of the 


SCIENTIFIC AMERICAN. 
1 misfit key will revolve freely within the 


key casing A further object is to provide 
Pertaining to Apparel. lock in which it is impossible to pick the lock 


SKIRT-PLACKET FASTENER J. E. Firz SAFETY RAZOR L. Steven, Manhattan. 
GERALD, 112 Cedar St., Roxbury, Boston, Mass.|N. Y., N. Y¥ The inventor provides means 





This placket fastener is arranged to cause the | for adjusting blades with reference to the work 








= e 4 edges of the placket opening to close upon|to be performed provides a construction 
Starts Every Time each other without a gap It consists of two] adapted for packing within small compass : 
flat members, one of which is provided with | and provides a construction arranged to facili 
|} hooks adapted to catch under the other mem- | tate the necessary cleaning of the tool 
HIS U-S-L Electric Starter shows correct application of a correct ber, and thus provide a continuous closure of 
principle of electric motive power the placket Machines and Mechanical Devices, 
HAT-PIN GUARD L. RECHTSCHAFFEN FRUIT SIZER L. KB. SKINNER, Dunedin 


The © field’” of the motor ts bolted fast to the stationary crank-case 
; . os dee ank-case Manhattan, N. Y., N. Y rhis pin is arranged | py, ‘This 





‘vice automatically separates fruit 


of the automobile engine while the ‘‘armature’’ is bolted to the crank-shaft to permit of quickly and conveniently placing : : 

in place of the engine’s fly wheel. With the turning on of electric current, the same in position on the end of the pin, to ee kk Gee ae Paseo Digs — 

the armature’ revolves and thus starts the engine. protect the point of the pin when the latter! came size. The device is poattiv te oie 
is in use for fastening a hat to the head and will size the fruit without causing them 


ee ” . ~ 
There is no connecting lever’’ to throw, because the U-S-L Electric 


Starter is built as an integral part of the engine, direct-connected. to rub against one another 


: ‘é ” To Electrical Devices, 7h . ” — 
As there are no gears—and only the ‘armature’? moves—the U-S-L cieneian ‘gudaiveniaat winteeicues BEWING MACHINE ATTACHMENT.—L 

. sé ”» ELECTRIC SWIT¢ CIRCUIT BREAKE ROSENM Manhattan, N N The 
Electric Starter is noiseless As the armature’’ is the only part of the starter ‘HE gg eal cog ange igyrooipat , ee ae 
P : \ND THE LIKE.—D. K forkis and G. A.| tention here is to provide an attachment for 
that moves~and as it utilizes the crank-shaft bearings—there is nothing Lister, Carlton Works, Lockhurst Lane, Cov-| moving a portion of the pocket strip to one 
about the | S.I, i lec tric Starter to need oiling The only points of fric- ntry England This invention relates to! side so that the corre sponding needle misses 


tional contact are where the “‘brushes’’ meet the ‘“‘commutator’’ and these switches or circuit breakers of the thermal) the said strip portion with a view to provide 


*“brushes” are, of course, ; self-lubricating.” Pad a a eee ae SL e Sele eee Se ak Gee er Se eee 
: > tension member adapted to be heated by aj|or removal of a stay 
Being especially adapted to and built for—each type of engine to current passing through or around it and PNEUMATIC SCALE-S. E. Harrack. Fort 
which it is attached, the U-S-L Electric Starter is always amply provided eans for retaining the switch or the like in| smith, Arkansas. Mr. Harback has secured 
with power It will “‘spin” the stiffest engine, turning it over at from 150 the closed position, of a spring or equivalently | two patents on pneumatic scales. The weigh 


ontrolle oscillator str ike amber « , 
ntrolled illatory trut lik member ling is accomplished by a fluid, preferably air, 


to 400 revolutions per minute 
te ; is ‘ t *xer : : 
which the tension members is adapted to exert | instead of by a series of beams, weights or 






























































When the engine attains a certain speed : 
the U-S-L Elect Starter becomes a genera or modify an approximately end-on pressure springs, ete., supported on bearings It is 
for of electric current It then recharges the ind which can move through a certain angular | «jaimed for the improved scale that it is more 
battery for further starting and also provides distance on either side of a dead center | durable and more accurate than the customary 
your car with lig! : type Special provision is made for the re 
Phus--with the U-S-L Electric Starter, Of Interest to Farmers. | duction of friction of the movable parts. Thi 
ght is a “‘by-product."" You get it extra. HAY STACKER.—H. A. Dayieus, Simeon, | scale may also be readily assembled or taken 
Sooner or later you will decide to buy Neb In this invention means is provided for | #part for inspection or adjustment 
* only cars equipped with this starter—frst, THE UNITED STATES LIGHT AND HEATING Co permitting the draft animal to travel in any 
sosnuee 1 5s Saran we, a mae 2 - grocacacesessesasosussosscaoscssed direction from the stacker while raising the Prime Movers and Their Accessories, 
as Sah ~~” al otieat talenne H pe. nage —_ ew York ile |} turning _ = o goog oe aa ae oe G F. F. Davis. and A. J B. TURNBULL, re 
eG oe 0 fs ' “we ‘ ail prenenels ‘ seinen ene case send me the -$ Bulletins } oe the — so eaae ome for strikes spectively of 50 Newton St Surrey Hills 29 
. . s the ground lightly and without jar Camberwell road, Camberwell, and 50 Newton 
because of mommy H 1. U-S-L Electric Starter and Lighter for Automobiles. | * . > meme aes . : S eae 
a . 2. Powe: for Electric Vehicles — Pleasure and Com- ATTACHMENT FOR HAY PRESSES.—J.| St., Surrey Hills. Victoria, Australia Among 
Write us for infor n. Use coupon a= ° mercial | J. H. Sawyer, R. F. D. No. 2, Lexington, Ky.| the objects which this invention has in view 
Th U. S. Li ht & H ti C ; 4 - . : ey = con ” co 16 aly ebter Batteries | rhis invention compre hends mechanism con are while generating steam at high or low pres 
¢e ig eating Lo. }- %, ©-6:5; Gameman Dianetien Gor Stationary Seveles trollabie in part at the will of the operator,| sure, to automatically keep its own water 
; OF pe we ay, New York . 6. ( 4 Storage Batteries for Independen’ Electric | and in part automatically for threading the] level; also to automatically maintain a_ pre 
a . . jie ns eee - is Waals . — ire through the press and around the unfin- | determined steam pressure; to provide against 
Boston, Chica Cle and. Buffalo Detroit S Name | ished bale; for tightening the wire around the | priming to raise steam quickly; to work with 
I ~ Francis . | loan le and for measuring and cutting the wire | almost perfect safety, to enable one or more 
Makers of th ae Battery backed by a GPCR. ........--sessnse snssverareursnencensancneoneonnonees linto proper lengths to avoid waste of wire.| of the tubes to be removed without stopping 
er or ce Ba, — WHEEL CULTIVATOR.—S. T. Hupson, de-| the working of the generator 
eased. Mary E. Hudson, A. H. Young, execu GAGE COCKS T. W. GrirFiIn and C. J 
trices, Riverhead, N. Y The invention com-| Raruers, 211 South Oak Street, Sapulpa 
oe re oe 3 RES prises the combination with the frame, the | Okla This gage is of such construction that 
| drag-bars pivoted to the frame and carrying | when associated with a boiler in operative posi 
teeth or shovels. of a lever, a_ horizontally | tion it may have its entire outer portion broken 
rotatable shaft to which said lever is attacbed,| away without disturbing the valve upon its 
|} chains pendent from the angle arms of the | seat Hence it is particularly adaptable for 
, | shaft, and having stirrups which are applied| use on locomotives where accidents are liabk 
| to and freely slidable on, the drag-bars The |} to occur which, with the usual gs cocks 
| invention relates particularly to stub-axle culti-| might result in the escape of scalding stean 
vators | into the locomotive cab 
FOR. AUTUMN 1913 Of General Interest, Railways and Their Accessories, 
NEEDLE.—0. D. Bey, 217 Fenimore St 
>>" Brooklyn, N. ¥ \ needle for fastening on| NUT-LOCK E. G Davis, care of Wilmer 
Ps. |} large buttons in heavy garments has been pro r. Fox, Citizens’ Trust Building, Jeffersonvill 
| vided by Mr. Bell's invention. It can also be | 1nd In this nut-lock a washer is employed 
; ; | used for fastening on price tags The needle | having a polygonal eye adapted to embrace 
There is something lis provided with a clamping element in the | the nut, and a second gees fixed bolt wash 
- | for of reali lie 7 ad ‘ > er formed to engage the adjacent fish plates 
of value here for getwe ee hes yay poppies so as to hold the bolt washer against turning 
every person who | Ju. Henderson, Ky With this cutter a retail se Seapective washers Raving lsteriociing 
goes out of doors }merchant may convenie ntly handle tobaccos | P&t*s 
: |} which have been pressed together in strips or 
this Fall. And many leiee of tte fo eng kent. A Game or | Punting os Cuties, 
exciting stories of xrower of raw leaf tobacco may qualify under | RESILIENT WHEEL.—G. Dorrret, 2316 
ithe law as a manufacturer of tobacco and| East 27th St., Oakland, Cal The invention 
adventure. | press his tobacco in shape to fit this apparatus, | provides a plurality of resilient members and 
ind after paying the tax on his tobacco, sell|a surrounding and coacting spider and frame 
Over two hundred | it directly to the merchant | structure which will hold the resilient members 
articles. in plain | METHOD OF MAKING COLORED PHOTO- | Properly in place and present a substantially 
"| GRAPHIC REPRODUCTIONS J. LEWISOHN, rigid structure having a resilient radial action 
language. Pictures Manhattan. N. Y.. N. Y The invention per The parts are made substantially as dupli 
to match. tains to a process in which use is made of the | ©@tes so that any number may be assembled in 
original blue color of a blue-print reproduction |® Single wheel and thus present a wheel of 
+ as one of the ordinary spectrum colors, and |®2Y desired strength. 
Complete game use is also made of red eosin for the red and eegnieanenemene 
and fish law infor- aurantia for the yellow. The mixture of these Note.—Copies of any of these patents will 
mation. - three colors obtains substantially any of the| pe furnished by the Screntiric AMERICAN for 
spectrum colors ten cents each. Vlease state the name of the 
: GARMENT BAG D. B. Favk, Germania | patentee, title of the invention, and date of 
A new magazine Bank Building, Savannah, Georgia An im-/| this paper. 
- . 4 proveme gn ¢ bags or bags for hold 
with a reason. Att stay re yt: by this invention We wish to call attention to the fact that 
It will be found to be useful in the delivery of | ¥@ @re in a position to render competent ser 
garments as well as in protecting garments | Vices in every branch of patent or trade-mark 
temporarily or from season to season. | work. Our staff is composed of mechanical, 
DEVICE FOR DETECTING SUSPENDEp | lecttical and chemical experts, thoroughly 
15 Weat 36th St,, New York MATTER IN GASES.—W. W. Srroxa, 353| Tene? to prepare and prosecute all patent 
[eet 0, Takia 0 do diet of) he Deen 6 Se eee nate 
: the present invention is to provide a device in ‘- me oe eee pares 7 
which a local circuit may be energized for the | “alized, technical, or scientific knowledge re 
ALL OU PDOORS inentirely NEW \ \ Pp ALL OUTDOORS purpose of sounding an alarm, automatically = presage s 
A ryPt of outdoo magazine Fact a TT West if Stree New York. N. Y regulating the draft or for any other purpose | es 8 mone ee See - 
withthe extra word yucezed out Store 1 enclose fifty ce 4 pay t for the next year of ALI whenever the gas has a certain amount of sus “heglage a, who assigs, tn “ae prosecution of patent 
that are kerne the husks discarded JUTDOORS including the Autur Winter, Spring a | pended matter present | and trade-mark applications filed in all coun 
Useful sugzestio ™ mple language auenenee anaes tries foreign to the United States. 
Each number adapted to its special season Hardware and Tools, -_ lings 
Large pages, many illustratior Plate Na ; Er ; ee atent Attorneys, 
papt Your newsdealer can supply you BALE TIE BUCKLE E. A. FRANTZ, care | 361 Broadway, 
eatin edition test Or better, use coupor 5 of Frantz Buckle Co., Weatherford, Texas. | New York, N. Y. 
for Autump, Winter, Spring and Summer | This invention is an improvement in bale-tie | Branch Office: 
: |} buckles and has for an object to provide a| 625 F Street, N. W., 


| ’ ovel construction of buckle formed of a length ! Washington. D. C 
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PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY | 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street. Washington, e ¢. 


expense to the client 





Classified Advertisements | 


Advertising in this column ts 75 cents a line. No} 
less than four nor more than 12lines accepted. Count | 
seven words to the line. All orders must be accom- | 
panied by a remittance. 





AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 | 
styles), Fibre Brooms Line cannot be duplicated. | 
Hilker Mop Co., 1366 Grand Ave 3. A. 





Chicago, U. S 


BUSINESS OPPORTUNITIES 
WE FURNISH YOU CAPITAL TO RUN J 
PROFITABLE BUSINESS of your own. Become 
one of our local representatives and sell high grade 
custom made shirts, also guaranteed sweaters, under- | 
wear, hosiery and neckties, direct to the homes. 
Write Steadfast Mills, Dept. 34. Cohoes, N. Y. 


WILL SELL STATE RIGHTS for manufacture 
of Sectional Curbings for Wells; equipment furnish- 
ed; big profits For further particulars address: 
Chas. G. Griffiths, Wood Bldg., Newark, N. J 


NEW BOOK FOR YOU 


“MECHANICAL WORLD ™ Pocket Diary and 
Year Book for 1914. Brimful of valuable data, notes, 
rules, tables you need every day 450 pages, cloth 
bound, pocket size Send 25c. and 5c. postage. 
Norman, Remington & Co., 312 N. Charles St., 
Baltimore, Md 


PATENTS FOR SALE 


FOR SALE—Canadian Pat. No. 148,306, Brooder 
and Poultry House Heater *riees right For full 
particulars address: Old Honest Heater Co., New 
Washington, Ohio 


FOR SALE-—-U. S. Patent No. 1,044,209. Greatly 
improved construction in Automatic Flushing De- 
vices For full particulars write to: Francisco 
Luna, Rastro 37, Santiago, Cuba 


FOR SALE BRITISH PATENT entitled ‘‘An 
Iniproved Apparatus for Cleaning Ships’ Hulls "’; will 
consider entering into a working arrangement, under | 
royalty, with firms interested in same Working 
drawings and full particulars can be had on applica- 
tion to G. J. Kindermann, Park Terrace, Wayville, 
South Australia 


SALESMEN WANTED 


SALESMEN MAKING SMALL TOWNS— 
Whole Time or Side-Line, should carry our fast 
selling pocket side line Special sales plan allow- 
ing return of unsold goods Makes quick, easy 
sales $4.00 commission on each order Some- 
thing entirely neu Write for outfit today. Can- 
field Mfg. Co., 208 Sigel Strect, Chicago, 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the ot res. 





of the inquiry. Where manufacturers do not res- 
pond prompt! the inquiry may be repeated. 


Munn & Co., Inc. 
} 


Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
and manufac ture with an investment of from $5,000 | 
to $10,000. The name of the party will be supplied | 
to any of our readers on application | 

Inquiry No. 9315. Wanted the name and address | 
ofa concern manufacturing novelty ink wells. | 

Inquiry No. 9316. Wanted the names of manu- | 
facturers and manufacturers agents who make pat- | 
ented articles and other usetul devices which appeal 
to the public and which can be used in a mail order 
business and by canvassers 

Inquiry No. 9317 


Wanted the names and ad-| 
resses of manufacture rs of good selling articles that | 
Would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 
house canvass | 


, | 
Inquiry No. 9318 Wanted rollers and other | 
appliances for extracting water and moisture from 
refuse, such as coir dust, with special reference for | 
using it as a fuel 

Inquiry No. 9319 Wanted the name and address 
of concerns manulact uring novelties in table or 
pocket cutlery for the wholesale or mail order trade. 

Inquiry No. 9320. Wanted an article suitable for | 
large manufac ng—plant equipped for making 
Boats, Marine Engines, etc. The plant would be 
capable of making almost any article. A large 
wood-working establishment is also operated in con- | 
nection with the metal shops. 


tenquiry No 9321. Want name and address of a 
buttons. could make a machine for turning out rat } 
the — he machine must be capable of making | 
mechs ugh of the exact size required, and also a 
placing oe manufacture the tins and a machine for 
chin i the dough in the tins. Preferably this ma- 
@ should do all of this work in one operation. 
enaetuiry, No. 9326. Wanted to communicate with 
ing or assi ng inventive ability with a view of acquir- 
order use Sting in developing ar invention for mail 


Inquiry No. 9325 Wanted the name and address | 
me stamping concern in New England who | 
ae pufacture a window shade bracket, the 
materials to be used being 14, 16 and 18” gauge. 
spunea’ sateen of lias ns in 
pa lars of reliable an 
sive voiturettes or motor cars for export. 









lof this condition occurred in 


Electrical Fire Protection 
(Concluded from page 215.) 
four-inch con- 
nection made to the city mains. This is 
exclusive of the meter rent, which the 
owner is also forced to pay. Now the 
man who installs the most efficient form 


$50 is demanded of every 





of sprinkler apparatus has to stand this 


charge merely for being connected to the | 
city mains. The owner of a building with- 
out such protection is not required to pay 
any charge whatsoever, but can demand | 
the installation of fire hydrants at his | 
very Yet in the case of fire no | 
charge is made for any amount of water 
required to be thrown upon his building, 
and such quantity of water is very much 


door. 


greater than would be required to extin- 
guish the same fire by means of the auto- 
matic sprinkler. So in the case of a man 
owning, say, a $100,000 factory or building 
who has expended about $20,000 to ade- 
quately protect the same, a charge for 
every drop of water used is made. The 
improvident man, disregarding the safety 
of the community about him, is charged 
absolutely nothing for the water that may 
be necessary to extinguish the fire in his 
building. j } 
The installation of such protection ma 
terially reduces insurance rates, but it 
often gives a false sense of security and | 
the owner will reduce the amount of in 
illustrative | 
New York | 
An owner who boasted of his com- | 





surance carried. An incident 


city. 
plete protective system, which consisted of 
four connections to the street main, was 
informed by an inspector that three of 
these connections were found closed, and, 
in fact, the valves to the mains had never 
been opened. 

Happily 
has been secured to furnish a better pro 
tection in the matter of such installations. 
Instead of having the pipes constantly full 
of water, and thus exposed to the danger 


the aid of the electric current 


of freezing and corroding, thermostats 
are placed throughout the protected area, 
and upon a dangerous rise of the tempera 
ture the valves are electrically opened, 
and upon cessation of the blaze they are 
automatically. By — this} 
Electrical 
contacts are placed at every valve to pre- 
with the device, and in 


again closed 


means flooding is prevented. 
tampering 
ease of unauthorized 
valves an alarm is rung at a central point. 


vent 
closures of such 
By means of such improvements a more 


adequate protection is secured, but the | 
prohibitive 
cheaper means of securing the same ends. 


lines of | 


cost renders imperative a} 
Future developments along the 
less cost will show an increased use of the 
thermostat and other electrical 
which have in the past shown themselves | 
to be the most reliable and efficient means | 


devices | 


for securing fire protection. 


The Current Supplement 

le a paper read before the Railway Club 

of Pittsburgh, Mr. G. E. Ryder deals 
with the maintenanze and 
superheater locomotives, showing how, by 
proper attention to certain points in con- 
struction and operation, this type of loco- 
motive effects economies over the type em- 
ploying saturated steam.—Prof. C. J. Til- 
den’s paper on the Kinetic Effects of 
Crowds is a contribution on a subject to 
which hitherto only occasional and pass- 
ing attention had been given, namely, the 
effect of movements of individuals in a 
crowd, upon structures such as bridges, 
grandstands, ete., occupied by them.—Dr. 
A. Maverick, in an article entitled “Blun- 
ders Made by Nature,” shows how the 
human body, so far from being perfectly 
adapted to its environment, has a number 
of natural features that positively invite 
disease.—A of the Ostwald 
process for making nitric acid from am- 
monia with the manufacture of calcium 
eyanamide is described.—H. W. Perry 
writes on Permanent Roads as an Econ- 
omie Necessity.—The third instalment of 
Lieutenant Colonel J. E. Kuhn's article 
on transportation deals with ocean traf- 
fic—M. Luckiesh reports on an analysis 
of the glare from paper, a phenomenon 
so injurious to the eyes of readers. 


operation of 


combination 





Size: 85 in. square 
Weight: 17 pounds 


This American 
Adder 


Goes on 150 New Desks Daily 


Here is an innovation hardly six months old. A perfect 
adding machine for only $35—rapid, full-size and infallible. 


A machine which adds, subtracts and multiplies—com- 
putes a hundred figures a minute. Which anyone can 
operate—which never makes mistakes. 


A simple machine which outdoes the cornplicated. A 
low-priced machine which does the work of the costly. 


The machine was so welcome, so widely-wanted, that 
the sale has jumped to 150 per day. It is now the most 
popular adding machine in America. 


Note the Advantages 


The price is so low that every 
desk may have its individual Adder. 

Instead of the central machine, 
for which workers must wait, you 
have at the same cost a number of 
adders. 


A child can do this, and a litle 
practice develops wonderful speed. 


Please prove all this. You need 
this machine if you ever work with 


: ; figures. 
No expert is needed. Each 7 
worker makes his own additions. It is made by one of America’ s 


largest metal workers 


The American is also a portable 
Adder, weighing but 17 pounds. 

No need of carrying books and 
papers. Place the machine where 
they are. 


Small Offices 


Competent adders have hereto- 
fore cost $150 minimum. Now 
comes a machine at $35 which does 
all that they do, quickly and 
accurately. 


It has been adopted in thousands 
of offices, large and small. It out 
sells any other adder. Do not wait 
longer to try it 


Ten Days’ Trial 


We will send a machine on ten 
days’ trial without any obligation 
Our local dealer will deliver it, or 
we’ Jl send it express prepaid. Test 
it ten days, then discard it or keep 

These machines bythethousands jt, [Let the test decide. 
are going to factories, shops, offices 
and stores which have never afford- 
ed an adder. ‘They are saving 
labor, prohibiting mistakes. 

A million men will have this 
Adder when they find it out. 


Mail this coupon for a test. 





=: American Can Company 
1209 Monroe Bullding, Chicago 
Send one American Adder on 10 days’ 
free trial. 


Accuracy 


There are only seven keys. 


The 
figures are clear. Copying mis- 
takes are improbable. 

But each complete number, be- 
fore the addition, shows clearly on 
the keyboard. A glance checks it 
up with your copy- The machine 
itself never errs. 


WOUTEEEUCUUEEEREEEEeo CCC Oooo 


08, ELRPRIEORIESE UHR OESRYEORORESOR/UIRUEO® GOD OEOESE/ROROR SRO RORCECROBROROR/RIG)AORIBOD 


We want exclusive dealers even 
in the smallest towns. Sales are 
made everywhere. Write for our 
offer. 


American Can Company 1209 Monroe Building, Chicago 


Eastern Sales Department, 438 W. 14th Street, New York 
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Technical School | ] 
ecnnica cnoois The Industrial Need of Technically Trained Men.—VII. | ¥ Ci eee 

READER'S SERVICE—Hardly a week sexs - eee a : . ee 

say Gen Eines. aemaiote tathens indies Gaede af ton The Possibilities That Await the Hydraulic Engineer. le igars 
Scientifie American who ask him whether they shall | 
send their boys to a technical school. Whether a boy — | 
shall become an engineer, a chemist or a naval archi 5 este - La e 
tect = Luest is th 1 parents rhe Editor will ive we 4 
t lease a Th Ww the Scie iflc ric , y 
i deold 4 th 5 - Mer of coche ce ge ohne men for C HESTER W. LARNER is hydraulic cugineer for the Wellman-Seaver-Morgan 
their sons. Address. Educational Bureau Company of Cleveland. He has been identified with the hydraulic turbine indus I he ave my ¢ ge irs 
trv ainee 1902 He has designed hudraulic equipme nt for water power deve lopme nt made to orde r with my 
I he Craven Schoo! in various parts of the United States, Mexico, and Canada, notable among which are || OWn private monogram 
Mattituck, Long Island, N. Y. the Blectric Development Company of Niagara Falls, the Mississippi River Power band. They are made from 
Company at Keokuk, lowa; the Cedar Rapids Manufacturing and Power Company a leaf which I discovered 

A bo boa ' chool offering t uen) of Montreal, the Ontario Power Company, and Shawinigan Water and Power Com- | “$8 rs eg gaaiasata district 

preparation for colle or technical hon In uba. 

Delightfully situated, where salt-water bath- | 74" Shawinigan Falls, Quebec, Tobacco has long been 

" iting, f , and sports of field and He is a member of the American Society of Civil Engineers, the Canadian Society my hobby. But for 35 

pen ¢ ntry aff { wholesome recreation of Civil Engineers, the American Society of Mechanical Engineers, associate member years I vainly sought for 

‘ no where the boy with a scientific bent of the American Institute of Electrical Engineers. He is a member of the Cleveland this mild and exquisite 

‘ find ment Laboratory: scienti ‘ iroma. Now an expert 

fic apparatus, ding wireless telegraph out-| /"vineering Society.—Epttor. | on the ground yieks out 

fit; dark-room for photography these leaves, and I have them 
lo the young man with a natural taste;er to haul their trains, and no doubt the made up to my order. 

\R- BOOK WRITE TO 2 , , : . Since finding this leaf I 

for engineering, many lines of work are) next twenty years will witness extraordi have given away many thou- 

Charles E. Gein D.D., Headmaster presented. Construction work is roughly | nary pregress in this direction. The alu pe me Dees Ae. pellet 4 

. ided into civi mechanica ind elee-) minum industry in the United States and them. To keep them sup- 

FOR THOSE WHO CANNOT AFFORD ; - , . é ‘ i é plied l carry a stock of 50,000 
trica engineering but these divisions | Canada alone is now using several hun in my private humidor 

x | Yy Ne 

A FOUR-YEAR ENGINEERING COURSE overlap to such an extent that it is neces-| dred thousand horse-power of electricity, ern els = 2 —- 
Two-Year Pra Steam and Machine Design | gary for a specialist in one branch to have | all generated by water-power. The elec 2 tr _ ow cont, Lh Ay 
wo- I caf c- > we z Lie x ‘ P or that this rare Havana lea 
tical Courses in pee — a considerable knowledge of the other) tro-chemical industries of this country Having quit business, [I now 
pphe emuistry : . Pie : a : a invite others to join this lim- 
branches if he is to be a well-rounded | are at present far behind those of Europe, bb gyorg on * : 
Aesitted Bester Che ist ited circle. I can t supply too 
pphed eather Vhemistry | engineer. It is for this reason that most |and the next decade will unquestionably many. I seek only those who 
One. Year Machine Construction : ; want something exceptional in 
ine- Y eat Carpentry and Buildin courses in technical colleges are of a gen-| be marked by unprecedented growth along a mild, sweet smoke. 1 don't 
Courses in 8 : , seek bargain hunters. 
Tanning eral nature until the last year, when the | these lines Tastes differ on tobacco. 
Lew Tuition. Write now for Illustrated Catalog work becomes specialized Indeed, it is The young engineer in search of a protit So, before you decide, I want 
- : in : — : i you to try five cigars at my 
Pratt Institute, (Dept. S) Brooklyn, N.Y.| an open question if all undergraduate | able field for his efforts will do well to|| expense ‘Smoke them with 
: . nas — me. If you then want more, 
. F engineering courses should not be alike,| consider the opportunities afforded by | will chavae you the same on 
Polytechnic Institute of Brooklyn) jonyinz specialized work until the post-|water-power engineering. Many import-|| I charge my friends 
COLLEGE OF ENGINEERING graduate course ant plants have been already built, but Five Cigars Free 
_ (ck. &I Hydraulic engineering in its various ap- | as yet the field has hardly been scratched If you wilh send me 16 cents 
t plications offers many opportunities to the The latest estimate of water-power devel ge gt ag By ey es 
‘ voung enginee! The great works of this!) oped in this country is about 5,000,000 Suehe Ove Ta ee te ak ie 
- + . ~ as i - J “ce Ss ) er 
FRED W. ATKINSON, Ph.D., President. nature in progress on every hand are con-| horse-power, whereas the undeveloped hundred $2.00for 50 ol charges 
: . - , a . ; prepa se your letterheac 
The New York State School of Clayworking stantiy attracting public attention he | horse-power is roughly estimated at be please, or your business card and 
I¢ . : i 
m paeeenaane Alfred pre Panama Canal, the great irrigation pro-| tween 60,000,000 and 80,000,000. Further- || “Te 20 for the five cigars, 
a ————— . . s 
. jects of the West, the numerous water-| more, practically all of the important J. ROGERS WARNER 
4 4 ’ year « r the ¢t : . 
king strie Tuit power developments all over the world, | plants built within the last ten years have 200 Lockwood Building, Buffalo, N. Y. 
_ w Y 4 \ ata sc >» at . . . : ‘ . 4 oe 
; . _— water supply systems for large cities, and | been extending and increasing their capac 
CHARLES F. BINNS, Stentes , ee . . » ail . : a , 
Aten. Sheen ante the improvement of navigable rivers for) ity ever since they were built. Then again. 
water transportation, all suggest great many of the older plants are rebuilding 
New York University | present and future opportunities for the) and modernizing their equipment. This 
hydraulic engineer is a continuous process which will never 
SCHOOL OF APPLIED SCIENCE gp scasenghieg prerqes apr =i 
People at rege do not as yet fully ap-| end, and suffices to show that the work of 
Offers to graduates of approved high schools four ‘ . . 
year courses of study in Civil, Mechanical and | preciate the growing importance of water-| the water-power engineer will not be fin 
‘*hemical EK agi nee 1“ ulleti on application to . 
' “ say Enos SPSS AppaSStes ¢ power development to the industrial and | ished even when all of the water-power 
GEORGE C. SPRAGUE, Registrar, ’ , 
Washington Square, New York City. | Civic progress of this country Although | is developed. : 
the development of water-power in small Handling water under low heads and 3 Runptied ty high class 
" - ie . a z Stathmers, &c. eve ~ 
quantities for various industrial purposes | at correspondingly low velocities is a dif- | t Se een one 
>; wi extio’ 4 
has been common for many years, it was| ferent problem from handling it under 9 Bgl Bo 
e ; ‘ ° . 

S not until the perfection of the alternat-| high heads, where the velocity may be as . 

Wome [nstructive ing current generator made long distance | high as four or five hundred feet a sec- | 

S ‘ " transmission possible, that it began to re-| ond The tremendous force of such a | 

> f P ceive any marked attention. The hydrau-| stream can be appreciated only by those | 
cientific Papers | wo nseectated only ww tint NEW “H-C” 

lic turbine or water-wheel has been, from |) who have witnessed its destructive pow- | 
r %, / e its inception, the most efficient prime mover er It will penetrates solid bodies as ef- | Factory Horn 

Cc know! but until long distance electric fectively as a drill, and in turn is itsel 

on « time y Opics | - : | a i torn bb Ree AN EFFICIENT SIGNAL 
i transmission became a commercial possi- | almost impenetrable It is impossible to Fer Calling Foremen, Etc. 
bility, water-power development was re- | shoot a rifle bullet through a high-pressure THE HOLTZER-CABOT ELECTRIC COMPANY 

PRICE TEN CENTS EACH, BY MAIL tarded by a serious handicap Before | jet of any considerable size, and the blow Catearo, ml. Brookline, Mass. 

a that time, the power developed had to be} of an ax will rebound from it as if it were 
TIFIC : | us “l at the place where it was generated.|a bar of steel EDWARDS E 

ARTIFICIAL STONE. By1.P.Ford. A paper | | USCU ! a etn’ ~ sil : ; ’ — 
of wnmense practical value to the architect and builder | But water-power sites are usually remote rhe character of the plant in all its | STEEL For Automobiles and Motorcycles 
Scientific American Supplement 1500. | from large cities or industrial centers, | features must naturally change to suit | $30 d U 

THE SHRINKAGE AND WARPING OF |}where a good market for power exists. | these different conditions. The water must E t t P id 

, ‘ : > ° “a y e rtabie. 
TIMBER. By Harold Busbridge. An excellent | This gap is now bridged by the long dis be diverted from the source of supply in All “a ‘ Pos Fi par 
presentator of modern views; fully illustrated. Scien ’ ’ ' a Tl fact that a/ different w: ‘ 1 differe thod t Pay 5 
Whe American Supplement 1800. | tance transmission line ie fa at a/| differen ays and di erent methods mus latest illustrated catalog. 

good power site is many miles from a good | be adopted to convey it to the power | The Edwards Mfs. Co., 342-392 Eggleston Ave., Cincinnati, 0. 
ON 1 saci 

CONSTRUCTION OF AN INDICATING OR power market no longer prohibits the de-| house. The design of the power house and 
RECORDING TIN PLATE ANEROID = ‘ 

BAROMETER. By N. Monroe Hopkins. Fully velopment of that power. Plants are now | the machinery must vary to suit condi- 
lustrated. Scaenubc American Sepplement 1500. in successful commercial operation, where | tions, and sometimes steps must be taken 

DIRECT.VISION SPECTROSCOPES. By T j}the power has to be transmitted more | to regulate the flow of the river by means CIRECT FROM MINES 
H. Blakedey,M.A. An admirably written, inctructive than two hundred miles, and doubtless! of controlling works built many miles PREPARED R. H. MARTIN 
and copiously illustrated article. Scientiic American with the further development of electrical | from the plant. Often the water will be Asbestos Fibre OFFICE, ST. PAUL BUILDING 
Supplement 1493. apparatus this distance will be materially | taken directly from the pond or forebay | for Manutactarers use 220 Broadway, New York 

HOME MADE DYNAMOS. Scientific American increased into the wheel chambers, and again it may | — — = 
0 -whreggas oataeaaes excellent articles | Water-power development in this coun-| be conducted for miles through tunnels 
wih tull drawings. | * J ‘. o.2 " . s : 

|} try is now in a state of marked activity,| or pipe lines to the plant, necessitating ELECTRI —— 

- ” | : : ‘ : os 

PLATING DYNAMOS. Scientific American jand the development is certain to keep | elaborate precautions to prevent bursting sities 
Supplements 720 and 793 describe their construction ‘ ' . " ‘ il SPECIAL Grinders 
so clearly thai any amateur can make them ep with the increase in the demand for} of the conduit if the flow of the water | MACHINES Polishers 

| electricit Furthermore, the demand for | should be suddenly checked. 

DYNAMO AND MOTOR COMBINED. Fully J} si eat ihah iat | Means see ie andes “all ROTH BROS. & CO. 
dented ond Hastzated in Scentibe Amatean Sue | electric power is certain to be far out o Such are the conditions which the hy- $98 Lecmis Swest, Chicego, Ills. 
glanents 044 cad 8865. The machine can be ras proportion to the present normal increase, | draulic engineer has to face to-day. There 
esther as dynamos or motors due to the growth of our population and | is no lack of opportunity and there is no|- == — 

ELECTRICAL MOTORS. Their construction at our industri Water-power is ordinarily | dearth of work. Men of ability and ex- ROTARY PUMPS AND ENGINES 
Home. Scientific American Supplements 759, 761, cheaper than steam power, and lower cost perience are unquestionably in demand, Their Origin and Development 
767, 64i. ! : ; : , : . . es An important series of papers giving a historical resume of 

to the consumer stimulates the use of elec-| and no man taking up this work at the | the rotary pump and engine from 1588 and illustrated with 
tricity not for purposes for which it | present time will fail for lack of oppor- oe ee eS eS ee Te 
— , is already co onl sed, such as light- | tunity. nents 1109, 1170, LIT1. Price 10 cents each. For sale by 
PRICE TEN CENTS EACH, BY MAIL + sae — a ; be ed De seas ry ; one Munn & Co., inc., and all Pens Hedin ‘ ra 
A heat, SE Ee ing and power for factories and street | oxi a 
railway lines, but also for many new pur Applying the Vacuum Cleaner to the FROM a Nepnars To NINE MILLIONS 
ORDER THROUGH poses, such as the electrification of stean Teevi j ing methed by One Atwerivan house, Slany othe 
YOUR NEWSDEALER , a . am | Boll Weevil.—A machine for catching have done better" ond ai a y 
| ¢®, : sets railroads, electro-chemical rocesses, | -weevils _ nte T 32 n the new boo! » Fret 
| OR FROM cacmin processes, | holl-weevils has been patented, No. 1,068,- | cles. ts Pehaclidin, kame ens Cae as Coney 2 
| metallurgical work, and many other in-/ 941, to Robert E. Shaw, of Whatley, Ala. | fect. ‘The book’ will be sent yon abarfately free = 
s . | ’ yah . “ 7? = are ject ne Look will be sent you al y free with 
| MUNN & COMPANY. Inc. dustries which are dependent for com-| It has a pneumatic device with which is “ Fag ope wef oT CO dpa 
i : , eis eo “ee . | , ; ; ¢ 
} 361 BROADWAY NEW Y ct mercial success upon cheap power. Al- connected a suction nozzle, the nozzle meth: ds, 220 S. Market Street, Chicazo. 
, ORK TY ready some of our largest railroads are having a concave front which forms a 
— es — using electricity developed by water pow- | contracted passage centrally of the nozzle, 
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room and machine shop. 


Send for Catalogue B 


ater Street 


Seneca Falls, N. Y.,U.S.A 


Good Lathes } 


13, 14 AND 15 INCH SWING CATALOG “FREE 
THE SEBASTIAN LATHE CO., 120 Culvert St.. Cincinnati, O. 








years of experience 


~ ave 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 

allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free 


Ww. F. & JNO. BARNES CO. 
1999 Raby Street Rockford, Illinois 





= Strong Paten 


The up-to-the-minute Holder—with six 
points and a “shock absorber.’’ Worth | 
knowing about. Send for circular. 


MONTGOMER\ & CO., Tool Mongers 
105-107 Fulton Street 


This “‘Red Devil’ CircularGlass 
Cutter No. 263 cuts perfect circles 


from 2 to 22" in window or plain 
glass. It's the GNLY practical 
circular hand glass cutter made. 
It’s Red Devil. 1f your dealer 
can’t fur h it, we will send one 
prepaid for $1.25 





Smith & Hemenway Co. 
New York, N. Y. 


THESCHWERDTLE STAMP CO. 
= SILL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


INVENTORS ¢rsis:s'ts otitis 


ment; lowest prices. Send perfe ct san jle 
for low estimate and best expert advice FREE 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O 


MODEL § CHICAGO MODEL Wonks 
RUBBER "autestser" 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


150 Chambers Street — 






We man: facture Mera 
Speci ALTIES of all kinds, 


V 








Experimental & Model Work. 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


cS Grand Book Catalog. Over 7UU engray 


‘ngs 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


Magical Apparatus 





ALL 
MAKES 


7 YPEWRITER 


Visible Writers or otherwise 
a . stot UNDERWOODS. OLIVERS, Etc. 
16 MFRS. PRICES 





penal ' wn Rented, allowing Keni to Apply. 
rst class Machines luarantee, Write 
rices $15. 00 -— rik strated Catalog i our opportunity, 


TYPEWRITER EMPORIUM (Est. 1899), 4-36 W. Lake St. » CHICAGO 





Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 

The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


MASON’S NEW PAT. WHIP HOISTS 


Save expense and liability incident to elevators. Adop- 
by principal storehouses in New York and Boston 


Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. L., U. S. A. 


UBRICAT ne 
ag aah rs rite 


118-124 North taten SS 


CHBESLVA CO RUE Si ATEUSA 





> 
EFFICIENCY 
IN RETAILING 


Send for free catalogue on retail 
advertising, window trimming, mer- 
cantile decorating, retail salesmanship 
and show card writing. 


ECONOMIST TRAINING SCHOOL 


<> 231-243 West 39th Street, New York City D 

















| 
99 Large Line of 
Attachments 


LATHES 


Suitable tor fine accurate work | 
in the repair shop, garage, tool | 


SENECA FALLS MFG. CO. | 


are the result of 


Sebastian Lathes 





Established 1872 | reports state 


New York City | 


a | is similar to this. 















Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, ete. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
ind will be mailed on request. 





(12851) J. W.S. writes: Will you please 
state in your ‘‘Notes and Queries’’ column 
what effect camphor has when added to gaso- 
line for use as an automobile fuel? A. In their 
search for a cheaper or a more powerful fuel 


than gasoline for automobiles, motorists have 
tried almost every conceivable concoction of 
| both volatile and heavy oils and have even 
mixed acids and camphor with the gasoline 
in search for the ideal motor fuel. Camphor 
|} has been tried many times, and while some 

that its addition to the gasoline, 


| in about one ounce to five gallons of fuel, will 
the power of the engine in which it 
is used, recent tests in England seem to prove 
that no additional power is gained by 
No official test has ever been reported, 
and the only to demonstrate the value 


| enhance 


however, 
way 
the motor, would be to make trial runs 
| with and without the camphor in the gasoline, 
with the machine operating under exactly the 
| same conditions in both instances. It is doubted 
| whether appreciable difference in power 
would be shown. 
(12852) E. J. D. In latitude 
40 degrees north the 4:28 A. M. 
June 13th (date of earliest rising); on June 
(the longest of the year) rises at 
A. M. and sets at 7:34 P. M.; while 
date of latest setting (June 27th) it sets 
37 P. M I would like to ask (1) 
this mean that each day between June 
and June 27th the sun is rising a little 
to the south and setting a little more to the 
north, and that the apparent path of the sun 
| through the heavens at this time of year, is 
not parallel to its apparent path at the equinoxes, 
or in other words, not parallel to the earth's 


any 


C. asks: 

sun rises at 
on 
22nd 
4 
the 
at 7 


day it 


29 on 
Does 
13th 


equator? Can you recommend to me any 
reliable text book dealing fully with this sub- 
| ject ? A. The sun remains at the same distance| = 
from the equator on the day of the Summer 
Solstice, changing its declination only about 


It, therefore, rises and sets 
at the same distance north of the east and west 
points of the horizon on that day. This is 
true of any day except for the very small change 
of declination during the daytime. The fact 
that the sun does not rise at its earliest and set 
at its latest the clock on the day 
Summer Solstice is due to the fact that noon 
jor midday by the sun does not coincide with 
twelve of the clock, except on four days in a 
year. The difference noon and 12 
| o'clock is called the Equation of Time and the 
| Subject fully explained in the astronomies. 
We can supply with “Young's Manual,” 
| price $2.50 postpaid 
(12853) W. Y. asks: 
through space, the earth 
travels roughly speaking one 


| one second of arc. 


by 


between 


is 


you 


1. In its path 
during one lunation 
thirteenth of its 


orbit or about forty-four million miles How 
many miles does the moon travel during this 
time? A. During a tunation the moon goes 


around the earth and also goes with the earth 
around the sun. The earth and the moon must 


be considered as revolving around their com- 


its use. | 


of | 
Di d H Id camphor as a means of increasing the power 
lamond Nolder * 
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more | 
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IM HANI Il 


This is the Safe © 
and Sane Way to 
File Blue Prints 


—the way to keep them clean, 
flat, smooth and findable instant- 
ly; the way to file your drawings, 
plans, sketches and all the big, 
unwieldy things you’ve got to 
keep handy somewhere. 


WH IMAM 


Don't jam them into pigeon hole 
don’t shove them into big drawers 
don’t stand them behind your desk to 
get dirty and torn and—lost. 

File them like letters. A ‘“Y and E’ 
Mammoth Vertical File wil! take care 
of 700 to 1000 prints properly and pro 
duce the one you want ina moment’: 
time, and in as good condition as whet 
it was put away. 

Note the index in the cover. Points 
out the location of the print you want. 


Note the front of the file; 
and two legs spring into place, forming 
a smooth, rigid table on whick to ex 
amine drawings or make notations 
Folds out of the way when you are 
through. The whole file when closed 
takes up floor space of 4 ft. by 15 in 


pulls out 


Made in two sizes—for drawings 40x 
36 or 44x30 ins. Prices: Plain Oak $43 
Quartered Oak $46; Mahogany $60 


Mammoth Send for Our Booklet 


= “*The Proper Blue Prints 
V ° | Fil Drawings”’ free when requested on 
ertical File 


your business letterhead. 
for Blue Prints, Drawings, etc. 


Place for and 


YAWMAN~> FRBE MrFc.. 
948 St. Paul St., Rochester, N. Y. 


Branch stores in New York, Boston, P pladdiphic ia, 
Washington, Pittsburgh Buffalo, 
Chicago, San Francisco and Los Ange les 





—= Pe. 4 f » and dealers in all citie Look us up. In ¢ 
= We make Filing The Office Specialty Mfg. Company, Ltd., Toronto 
= aystems for ‘Leaders of the World 
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mon center of gravity once each lunation. 
The distance from the earth's center to this 
point is 2,880 miles. This distance is called | 
the radius of the monthly orbit of the earth's 
center (see ‘“‘Young’s Manual of Astronomy," 
| section 200) It is this point which describes 
| the path which is commonly called the orbit 
of the earth around the sun. The moon also 
| makes one complete revolution around this 
point each lunation We have never seen any 


statement of the length of the actual path of 
the moon in one lunation. (2) When the moon 
is in conjunction does it slow down to let the 
earth get ahead and then speed up? If so, does 
| the earth change speed to accommodate the 
|moon? <A. Neither earth nor moon can be 
said to slow down or speed up as they move 
around their common center of gravity and 
at the same tiffie around the sun. The motion 
| as the center of the hub goes along the road, 
(3) How much greater is 
the maximum speec of moon and earth than 
their minimum? A. 
| January, the earth moves over about 1 degree 
| 1 minute 10 seconds in one day. At aphelion, 
| which occured on July 3d in 1913, it moved 
| over about 57 minutes 13 seconds. From these 
numbers with the distances from the sun on 
those days you can compute the approximate 
velocities in miles per second. The same data 
for the moon, which we have not at hand, 
would give you the results for the moon. The 
variation in velocity is much greater for the 
moon because of the greater excentricity of its 
orbit, which is 0.05491, while that of the earth 
is 0.01677. (4) Does the earth follow a sinuous 
course about the sun in the sense that the 
moon follows a sinuous course about the earth? 
A. The earth follows a sinuous path. Its center 
is alternately 2,880 miles within and without 
| ite orbit, as stated above, 





| of a point on the rim of a wheel of a carriage, | 


At perihelion the first of | 
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PERFECT PENCILS 


Convince yourself of 


VENUS PENCIL Saperiority 


VENUS 


Writes Smoothest 








ers and pick out a plier te 
your own particular requirements 
If you had toothache you wouldn't 
use corn cure, would you? Certainly not. Then, why use an 
old rag, a piece of soap, a hammer and screw to mend a leaky 
hee = gd faucet or gas jet, when you can do it in fiv 
with a Utica Plier and do it right? Or why use 5 
a ust shade rollers or pull a rusty pen from the ho 
surely can’t take that irritating nail from your shoe wit! 


2Coorine M Ask, for~ | 
Soft, Medium 








oz oar fingers. A Utica Plier, That’s what you need. Do mor 
or Hard than ask "for a plier, ask for 3 a Utica Plier and get it Oar Plier 
MARK & vinte rs is inte resting. May we 
AMERICAN LEAD PENCIL Co] | S nea Sour Penen 6 woes 
: n a THE UTICA DROP FORCE & TOnL co 
t 217 iF TH AVENUE ew Y Paros Utica, N.Y 





















née cheapest fuel. If 
ver given; if not, pay 

vaporation, no explosion. 
Two pints of coal oil do work of 3 pints gasoline. 
Send for FREE Catalogue. Don't buy an en- 
gine till you investigate this grand offer. Write! 


IT ENGINE WORKS 
127 Bellevue Ave., De Mich. 






Fits Your Rifle 


Double the enjoy- 
ment of your hunting 
trip or target practice. 
Attach a Silencer and 
cut out the noise. Makes your 






















F mie more r accurate, 

000 i Golden Gem | inching. or target pra 

bt ges 5 wm = # Adding Machine Send to Us For Free ‘Book. 

da! Yer Peres Read the stories — how men like you have 

or General Office, It checks Prevented sore shouliers; have shot game 
Paar yee pr cally seen it fall and thouglit gun had * missed 

= fire It's mighty interesting reading. A 


ith 


seme Morocco case f 

Bay Thru Your Stationer. 

= for 10 day trial offer. 
Gancher A, A. M. Co., 

19 w. Br dw'y, N.Y. City, 


Postal gets it 

Ask your dealer for a Silencer. If he has none 

write us his name—you ll be quickly supplied 
MAXIM SILENCER COMPANY 

94 Huyshope Ave., Hartford, Conn. 
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If you buy a vibrating gas en- 
gine it will kick your valuable 
machinery into the scrap pile. 


Every explosion delivers a 
kick and every kick wears and tears 
the engine and the machine it runs. 


The United States Gasolii 





Is NOT A VIBRATING ENGINE 


It delivers a Steady Stream of Power, free from shock. Instead of KNOCKING your machine 
it PU yd a continuously, firmly and steadily as_a steam engine. The shocks from the ex- 
1 letely absorbed and overcome. means more power from your fue!. 
> “of United States Engine Owners testify: “My engine uses from 4 to 4 less fuel 





Just say, “Send me 


INVESVIGATE:—Don’t buy ar you ku know World’ 4 Bes Best Farm Engine." 
fi talog ill United States Engine 
oll me Silas 8 Uni Siar En 
Slow Speed WORKS 


than my —— 's in doing the same amount of work.” 
your opal pean overeeme in the Uni 
Also tell me ine Ser for = 30 days’ trial. 

Heavy Dut 539 woo 's) 

Power En aa Hinesee Chicago, uh 
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B-9-10-12-15-18-20-25 
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H U Pmobile 


The 1914 Hupmobile is in the hands of 
Hupmobile distributers. 


We believe this new Hupmobile to be the 
best car of its class in the world. 


By dest, we mean best in internal essentials, 
especially. We mean best 1n those 
things which make for long life and con- 
tinuous service at lowest cost. 

But we believe you will also pronounce 
it the most beautiful car of its class in 
the world. 

We believe we have put more money into 
the chassis than any car of its class in 
the world. 

We base these beliefs on our conviction— 


That the production of this new Hupmobile 


incorporates a greater tonnage of Aigh grade steel 


than any car of its class in the world ; 


That this new Hupmobile is the /argest user of 
aluminum—without regard to class or price—in the 
world; 

That the frame used in the new Hupmobile is the 
costliest piece of pressed steel construction used by any 
car of its class in the world; 

That the Hupmobile dimabiche motor will ouz- 
pull any engine of its class in the world; 

That the Hupmobile fressed stee/ body—designed 
by us and built by the builders of Pullman cars—is 
the costliest body used by any car of its class in the 
world; 

That Hupmobile sf77ngs utilize a greater tonnage 
of cost/y steel— more than 2,000 tons—than any 
other car of its class in the world; 

That Hupmobile bearings—T — and Hyatt 
—are the best in the world; one whole Hyatt build- 
ing being devoted to Hupmobile bearings. 


We repeat—for readiness; for ruggedness; 
for smartness of style; for fineness of finish; 
for daily work on the road; for extremest 
economy—we believe this new Hupmobile 
to be the best car of its class in the world. 








Details of The 1914 Hupmobile 


tor ylinders cast en bloc, with nents The back of the front seat. in the touring car 


ee bearing crankshaft. hollowed for upholstered; the doors are emg with pockets eaus having the 
hain drive for magneto and cam shaft snd given a more substantial appearan to ope rate 
‘ ultiple dis« itch: full floating . _ 
ized with body, without abrupt A rain-vision, ventilating winds hield replaces the present 
soltme tank under the scuttic dash type, though still hinged at its point of atta hment to 4 : 
the car, so that it can be lowered forw ard if desired Hupmobile engine 


ires which were new to the Ameri Phe eapect? of the gasoline tank is increased approxi 


the generator, nor is the starting motor disabled for like 
battery's store of electricity on which 
an advantage not found in systems where all 


electrical functions are centered in one machine. 
The six-volt starting motor is practically built into t 


By means of a pedal convenient to the 
i " mately three gallons a gear is shifted into engagement with a gear on the 
ee flywheel The same motion of the operator's foot that 
engages the gears also closes the starting switch, and 
starting motor is revolving slowly before the gears 


le for focus, and combination elec- 


resent type 

ago Oversize tire 33 x 4-inch—will be regular equipment for 

Hupt mobile for 1914 many of the $1200 car; also demountable rims, one extra rim and the 

ted by other American manufac rear tire carrier, which clamps the rim without touching engage, thus greatly facilitating the operation 

P - € bbe casing , 
of the 1914 Bur pean models pub the rubber casin The electric lighting equipment includes two headlights, with 

he Automobile—the recognized authority An electric horn, concealed under the hood, is ine lude d in 16 c. p. bulbs adjustab 
f them are included in the latest the equipment. The horn button is at the center of the tric and oil side and tail lamps. 


steering wheel 


remain Hupmobile standard becaus Electrical starting and lighting are accomplished by the except at very low spee 
f service, they have demonstrate “di Westinghouse two unit system——-separate generator and tery current is user 
starting motor——with independent magneto ignition. Thus 
hanged, save for minor detailed improve the ignition is not cut off in case accident should befall at all times 


Current for the lamps is drawn direct from the generator, 
gear; so that the bat- 


generator automatically keeps the battery up to full charge 


Hupp Motor Car Company, 1233 Milwaukee Avenue, Detroit, Michigan 





“32” Touring Car or Roadster—$1050 f. o. b. Detroit 
Four-cylinder long-stroke motor, 3 ‘4x5 inches; unit power Equioment—Electric born; rain vision ventilating wind- 
plant Se lective type transmission. sliding gears. Center con shield: mohair top with envelope; Hupmobile Jiffy curtains 
trol Full floating rear axle 106-inch wheel base. Tires speedo neter; cocoa mat in tonneau; Prest-O-Lite; oil lamps; 
‘2x3. Q. D. Rear shock absorber Magneto cover. tools. Trimmings, black and nickel 


“32” Touring Car or T Roadster with Westinghouse two-unit electric generator and starter; electric lights; 
over-size tires, 33x4 inches; demountable rims, extra rim and tire carrier at rear —$1200 f. o. b. Detroit. 























Tne car of The American Family 








